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Title 20—Labor 

CHAPTER XVII—OCCUPATIONAL SAFETY 

AND HEALTH ADMINISTRATION, DE¬ 
PARTMENT OF LABOR 

PART 1010—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

Standard for Exposure to Vinyl Chloride 

Pursuant to sections (!<b', G<c>, and 
B(c) of the Occupational Safely and 
Health Act of 1970 (84 Slut. 1593. l.VJii, 
109!); 29 U.S.C. 000. 057) Secretary ol 
LitboFs Order No. 12-71 (3<i Fit g75l> 
end 29 CPU Part 1911. 5 1910.93 or Part 
1910 of Title 29. Cede of Federal Kegu- 
latlons Is hereby amended In the manner 
set forth below. In order to provide an 
Occupational Safety and-Health .stand¬ 
ard dealing with the exposure of em¬ 
ployees to vinyl chloride. 

I. HackarounU —<1> Vinyl chloride. 
Vinyl chloride (ehloroethcne), Chemical 
Abstracts Service Registry No. 7501!, is a 
synthetic organic chemical made from 
ethylene or acetylene and chlorine by any 
of several processes. It Is the parent 
compound of a series of thermoplastic 
resin polymers and copolymers which 
are widely used for containers, wrapping 
film, electrical Insulation, pipe, conduit, 
and a variety of other industrial and 
consumer products. Vinyl chloride has 
been made commercially in tills country 
since 1939, and pivicnt production is in 
excess of seven biliiou pounds per year. 
The vinyl chloride industry divides Into 
three .segments: monomer production, 
polymer production, and fabrication. 
Production of the monomer is a largo- 
scalc continuous process, involvin': only 
a few firms. There arc comparatively few 
employees in this segment of I he indus¬ 
try, because the processes lend them¬ 
selves to automation. 

Vinyl chloride <VC' Is used primarily 
In the production ni polyvinyl chloride 
fPVC). a resin wnlcii is produced through 
hatch processing. The conversion of the 
VC monomer into a polymer or copolymer 
is an incomplete process, i.c., not all of 
the monomer is reacted. 

PVC is fabricated by a variety of tech¬ 
niques, including extrusion, injection 
molding and calendering, to form a fin¬ 
ished product that needs no further 
chemical handling.' The vast majority 
of employees Involved In the VC Industry 
arc employed by fabrication firms. Such 
firms range In sire from those witli few 
employees and simple equipment to large 
plants Involving many employees and 
considerable capital. 

Vinyl chloride <VC>, a cas at ambient 
temperature and pressure. Is a chlori¬ 
nated hydrocarbon, which heretofore has 
been regarded as having moderate liver 
toxicity. The initial standard, contained 
In Table 0-1 of 1910.93, established a 
ceiling value of 500 purls of VC per mil¬ 
lion parts of air. 

*21 The ftHrrqrrcv temporary sluml¬ 
ord. On January 22. 197-1, the Occupa¬ 
tional Safely and Health Adttiinislia- 
Uon (OS1IA) was informed by Hu: 11a- 
tioiml Institute for Occupational Safety 
and Health (NIOS1I) that the H. F. 
Goodilch Chemical Company had re¬ 
ported that deaths of several of Us cm- 
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plnyrcs from a rare liver cancer fangln- 
sar>oinai may l-.ivc been occupationally 
related. As a re. nil of this iii/llliealloH 
and after coiiMiliaiion with NIO.-UI. and 
a Joint Inspection of the 11. F. Goodrich 
plant by OMIIA, MOSM and I lie' Ken¬ 
tucky Drpurlun ill of l.alinr, a fact-lint!- 
lug hearing was announced on Janu¬ 
ary 30. 1971 (3u Kt 3874) and held on 
February 15.197 i. 

Informal ion obtained from this hear¬ 
ing, particularly the preliminary iipoit:; 
of experiments conducted by Professor 
Cesnre Mallonl of the liislilufn cli Oli- 
colo'fia, Rologna, Italy, demonstrated 
that vinyl chloride Induced angiosarcoma 
in rats at level;; as low us 250 ppm, and 
in oilier specie:; at higher levels. Kxpoil- 
menls pcrlormed at lower levels ol ex¬ 
posure were not completed at that time. 
Other testimony from medical witnesses 
and NIOfSIl, and the results of aulop; les, 
led to the conclusion that the Goodrich 
workers had angiosarcoma of the liver 
and that VC probably was the causal 
agent in the angiosarcomas observed. 

In post hearing comments, additional 
angiosarcoma deaths were reported 
union;; workers who had been exposed to 
VC in plants operated by Union Carbide 
Corporation, Firestone Plasties Corpora¬ 
tion and Goodyear Tire Si Rubber Com¬ 
pany. 

On the basis of nil information avail¬ 
able at tiial time, and the fact that em¬ 
ploy cos were bah.,: exposed at levels 
around the experimentally observed ef¬ 
fect level of 250 ppm, an emergency 
temporary standard ' ETCi was piouml- 
gated on April 5, 1974 (39 PR 12341) 
pursuant to section G<e) of the Act, as 
29 ('Fit 1010.93i|. 

'I'los standard reduced.the permissible 
exposure level from a celling of 500 ppin 
, to a .40 ppm ceiling, and established other 
requirements, including, for example, 
rnTuntoring and respiratory protection. 
It was expressly recognized that tins 
standard limiting exposures to a 50 ppm 
celling was a tentative, interim standard, 
and that the whole qucslion.of exposure 
* to VC would l)c considered more fully 
in the light of additional information, 
especially the results of experiments 
which were known to be underway at 
that time. 

On April 15, 1974, Information and data 
were presented to ■ representatives of 
OSIIA, NIOSII, and the Environmental 
Protection Agency by the Industrial Rio- 
Test Laboratories, Northbrook. Illinois, 
concerning results of animal exposure 
studies with VC. These studies were 
sponsored by the Manufacturing Chem¬ 
ists Association. Although only pre¬ 
liminary in nature at that time, these 
results revealed that 2 out of 200 mice 
exposed to VC eoiaenlraltons ol .'() ppm 
for 7 hours a day, live days a week, for 
approximately 7 months, had developed 
angiosarcoma ol the liver. 

<!!' The propos'd permanent stand¬ 
ard. Rased on the demonstrated evidence 
ol VC# carcinogenicity in three animal 
species (rats, mice and hamsters), and 
tlic sub: t.Mittal piobabillly that VC had 
Ih.ch Lite causal agent in the ca.su; of liver 
angiosarcoma found in woikgi*.both lie re 
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and abroad. OSIIA proposed to revise 
191" 93<| and published a comp"ehoi;slve 
proimsul <39 l it lG89ij> on May in, 1974, 
to protect employees limn hazards of 
exposure to VC The proposal rail 'd fur 
limit illoii of eieplo' i'e i \pi> .iire In VC to 
“ihi dl'P el.dlle ieVel." .>■; me.ii.llliil bv a 
sampling and analytical method >i.sili\u 
fo 1 ppm. willi nil aeeurary o' l ppm 
-• 50 iH'iei'iil. ‘Jlie pinpo'cd al-o rail's) 
for tlic e.stabh; Inin in ol regulated areas 
and limited access to such areas to au- 
lliori/ed persons. A rcuulrcment for 
mi.nlioi lug of employee exposures was 
liroposed, along with engineering and 
work practice controls to lie implemented 
win n exposures over the detectable limit 
were measured. 

lies, urn lory protection would have 
been required while engineering and work 
practice controls were being implemented 
or where exposures exceeded Use per- 
mlsdbic limit even after feasible en¬ 
gineering controls were instituted. 

In addition, the proposed standard 
Included requirement.'; for medical .sur¬ 
veillance. protective clothing, emergency 
, procedures, training, specific protection 
during maintenance and decontamina¬ 
tion operations. Iran portat.ion loading 
iuid unloading operations and record- 
keeping. 

<-li llearim/ on the proposal. Tlic pro- 
J'osal, as published on May 10. 1574, 
allowed 30 flays for interested parties to 
submit written comments and to request 
an informal rulemaking hearing. In¬ 
formal contacts with OSIIA stair and 
early respontes indicated that tlic sub¬ 
ject was of great Interest and importance 
to many persons. Rees use of the limited 
tune available before expiration of the 
six month period provided in section 
G(e'i3i of the Act for promulgation of 
a final standard, it was decided to hold 
a hearing ax soon as possible Accord¬ 
ingly, on May 24,1974, a notli • ' a hear¬ 
ing v.a.s published (39 l it 18303), setting 
a heariiig date of June 25. 1974. The 
hearing was conducted from June 25 
through June 28, and again from July 8. 
through July li. before Administrative 
Law Judge Gordon J. Myatt. All partici¬ 
pants were given the opportunity to pre¬ 
sent testimony and to cross-examine 
other witnesses. Persona participating in 
the hearing were given until August 23. 
1974, to file additional poslhcaring com¬ 
ments. including various items of infor¬ 
mation which were requested during tlic 
examination of. witnesses. 

<5) Economic unit technical Impact 
study. During the hearing, OSIIA deter¬ 
min'd that additional facts would lie 
needed to determine the practicably of 
certain aspects of Hie proposed stand- 
or;l. Accordingly, OSIIA contacted an in¬ 
dependent consultant. Foster D. Spell 
Corporation, to conduct studies of Hie 
feasibility of compliance at various cx- 
|x*suro levels, ln-li'ih'.ig those proposed 
by OSTIA and oilier.*, advanced by in¬ 
dustry .spokesmen. Snell was also com-' 
missioned to collect intormallon regard- 
lug tlic economic, costs of compliance. 
This action was unummeed at the close 
of the hearing, and Judge Myall further 
announced Hint llie record would be kept 
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open for a period of time beyond August s 
23, to nllow Interested persons to com- t 
inent In writing on tlic study. On August I 
20, 1974, OSI1A aimounccd that the pre- 1 
limlnary study was available and that i 
comments wee to be submitted no Inter l 
than September 0, 1974 <39 FR 30841». 1 
On September 13, 1974, OSIIA invited t 
comments on both the preliminary and < 
the final study, which was to be received J 
on or before September 25, 1974 (39 Fit 1 
• 33009). 

(C> Environmental Impact statements. > 
A notice of Intent to file an environmen- ' 
tal Impact statement assessing the ini- l 
pact of a proposed standard on occu- 1 
pational cxixisurc to VC was published : 
In the Federal Register on Ajnil 24, ; 

1974 (39 Fit 14522). The notice invited 
any person having information or data 
on the environmental impact to submit 1 
it to OSIIA by May 17. 1974. On June 12, 
1974, a draft environmental impact 
statement was prepared and circulated 
to all interested persons. Ten copies were 
forwarded to the Council of Environ¬ 
mental Quality (CEQi, which published 
a notice of its filing and availability in 
the Federal Recister on June 25. 1974 
(39 Fit 22975). A 45 day period was al¬ 
lowed for the submission of comments on 
the draft statement. On September 5. 
1974, the final environmental impart 
statement was prepared and a copy of it, 
and all substantive comments were sent 
to appropriate governmental agencies, 
private organizations, and other inter¬ 
ested persons. CEQ published a notice of 
availability for the final statement on • 
September 6. 1974 (39 FR 32350;. The 
submission of comment was Invited un¬ 
til September 25. 1974. The final state¬ 
ment and all significant comments have 
been carefully considered in arriving lit 
the final standard on occupational expo¬ 
sure to VC. 

(7) The record. The record in this 
proceeding is one of the most .exhaustive 
ever iclicd upon by OSIIA. It consists of 
pre and post-hearing comments and 
testimony received at both factfinding 
and rulemaking hearings, the studios and 
Inspections conducted by OSIIA person- 
v pel, the environmental Impact statc- 
'(■ inents, tho economic and technical 
impact studies, and all other relevant 
information. In all. over COO written com¬ 
ments have been received, with more 
than 200 separate oral and written sub- 
' missions made with regard to the two 
' hearings. The record itself exceeds 4,000 
pages. Employers, employees, labor 
Unions, public health croups, independ¬ 
ent experts, physicians, research sclcn- 
: tlsls, and specialists in many fields have 
been invited to submit Information and 
' have made their views, knowledge anil 
, experience available to OfjlfA. The on- 

■ tire record encompassing these suhmis- 
' stons was thoroughly reviewed and 

* evaluated in reaching the dclcrmloa- 

• lions set forth below. 

II.. Flndlnr/x rvoardlnn carcinoycnlrlly. 

■ exposure levels and feasibility —<t> Car- 
) • clnoocnicity of vinyl chloride. The car- 

,: clnoi'.eniclty of vinyl chloride for three 
/. animal spcc.cs (rat, mouse, hamster) has 
been documented on the record by the 


studies of Maltonl and Bio-Test Labora- n 
lories. Moreover. Malloni’s investigations a 
have demonstrated a dose-dependent re- n 
lalionship for Induction of tumors (i.e., e 
more tumors occur at higher exposure si 
levels*, including angiosarcoma of the f 
liver, in rats. The investigations of In- s 
dustrlal Uio-Test Laboratories have dem- i 
onslralnl a similar relationship tor r 
both rats and mice. These investigators ; 
have induced angiosarcoma ot the liver I 
in rats anil mice at exposure conccntra- i 
lions of 50 ppm. ami in hamsters at high¬ 
er concentrations of exposure. Additional i 
tumors involving other organs. Including ' 
Uie kidneys, lungs, and skin of exposed ; 
animals, were also observed in frequen- I 
cics much in excess ot control animals, i 
Tire incidence of tumors in mice in the 
Industrial Uio-Test Laboratories investi¬ 
gations is particularly pertinent. Of 200 i 
mice < 100 males. 100 females; exposed to 
50 ppm of vinyl chloride by inhalation for 
eleven mouths, 100 died. Sixty-four ani¬ 
mals died without gross postmortem 
pathologic examination being performed. 
Of the 3i> remaining animals for which 
a gross postmortem pathologic examina¬ 
tion was performed. 13 (3G percent) 
were found with liver tumors (including 
angiosarcomas), 21 (58 percent) with 
lung minors, 9 (25 percent) with skin 
tumors, and one with a kidney tumor. , 
According to Uie 1970 report by the 
Surgeon General’s Ad-Hoc Committee 
on tire Evaluation of Low Levels ol En¬ 
vironmental Chemical Carcinogens, the 
finding of cancer in two or more animal 
species may be extrapolated to indicate 
a carcinogenic hazard lo humans. Here, 
such a finding was made in three species 
that were exposed to VC by inhalation— 
a routo comparable lo employee ex¬ 
posure. In addition, there were at least 
13 confirmed eases cf angiosarcoma of 
the liver among employees exposed to . 
VC. a particularly significant number in 
view of the extreme rarity of thus cancer 
In the U.S. adult male population (testi¬ 
mony of Dr. Marcus Key, Director ot 
NIOSI1, at (lie rulemaking hearing). 

The findings of angiosarcoma of the 
liver in bolli experimental animals and 
exposed employees is compelling evi¬ 
dence that exposure of humans to vinyl 
chloride induces this tumor. Industry 
spokesmen, at the hearing, conceded 
that VC is carcinogenic for humans <e.g. 
testimony ot Dr. MeBurney, Rulemaking 
hearing. 1041). Accordingly, it is eon- 
1 eluded that VC must lie regarded as a 
1 human carcinogen, and llie probable 
’ causal agent of angiosarcoma ol the 

• liver, and that exposure of employees to 
VC must be controlled. 

i Additional evidence of tumor induction 
I in a variety of other organs, Including 
1 lung, kidney, brain and skin, as well as 

• iioii-iiuilignant alterations, such as fi- 

• brosls and connective tissue deteriora- 
l lion, indicates additional oncogenic and 

• toxieologie. properties of vinyl chloride, 
which must be considered in establishing 

', control regulations. «See testimony ami 

- rexulU of studies by Uio-Test Labora- 

- lories. Tabersliaw-Coopcr. Maltonl, 
e NIOSH, and SclikofT.) 

s (2* Exposure limits. Upon finding that 
c exposure of employees to vinyl chloride 
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may create a carcinogenic hazard, the 
amount of exposure which is hazardous 
must bo determined. The Surgeon Gen¬ 
eral’s Ad Hoc Committee referred to 
above concluded that safe exposure levels 
for carcinogenic substances cannot lie 
scientifically dclcrinii ed. This position 
is supiHirfed by the testimony of Nlpfill 
at llie hearing, its recommendations for 
a standard of no detectable level, and by 
the testimony of expert witnesses from 
llie National Cancer Institute. 

Several witnesses and persons who sub¬ 
mitted comments have taken a contrary 
view and have suggested that man is less 
sensitive to biologic aberrations induced 
by vinyl chloride exposure than experi¬ 
mental animals. Proponents of this posi¬ 
tion have argued that if humans were ns . 
sensitive as rodents, an "epidemic” of 
earner resulting from VC exposures 
should have already been discovered 
among employees. They also argue that 
the employees in whom tumors have been 
observed are those who have considerable 
employment experience ns polymeriza¬ 
tion reactor cleaners. J!ccnusc it is gen¬ 
erally agreed that reactor cleaning in¬ 
volved* high exposures to vinyl chloriJe 
in years past, it is argued that the lower 
levels currently found in the workplace 
have not induced cancer and arc tlierc- 
Joi£ safe. We reject this argument. 

The fact that approximately three- 
quarters of those employees with the 
longest exposure to VC (greater than 
20 years since initial exposure) have not 
yet been located, makes it impossible to 
determine the actual number of affected 
employees. The cases of liver tumors ob¬ 
served to dale have an average latency 
period, since initial exposure, of approxi¬ 
mately 20 years. If It is assumed that in¬ 
duction of angiosarcoma is a dose-re¬ 
lated phenomenon, and If employees cn- 

■ gaged in cleaning renders did, in fact, 
receive larger doses of vinyl chloride. It 
would tie expected Hint such tumors 
would be observed earlier for this em¬ 
ployee population. For this reason, the 
significance of presumed lower doses 
cannot lie accurately assessed until a 
longer period of time has passed, as a 
longer induction period would be 
expected. 

Initiation of exposure to chemical 
carcinogens and induction of cancer are 
not ncccsasrlly synchronous events. Be¬ 
cause of (lie physiologic complexities in¬ 
volved with carcinogenesis, induction of 
tumors docs not occur in all employees 
: with similar exposure histories. For ex¬ 
ample, Dr. Schneiderman of the Na- 
1 tional Cancer Institute emphasized dur¬ 
ing Ills testimony that only about a fifth 
' of longer-term heavy smokers develop. 
: lung cancer. Accordingly, the industry 
i contention that exposure levels have 
been dramatically reduced since the 

■ 1340’s is not reliable evidence that cur- 
1 rent levels of exposure arc safe. 

Some industry spokesmen aim sug- 
' gcslcd lliat Hie apparent nonrandom 
^ distribution of observed cancer in cm* 
I* ployccs may indicate an exposure thres¬ 
hold for tumor induction, based on varla- 
t lions in .llie workplace design or prnc- 
c lice mid resultant employee exposures 
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(testimony and questioning by Tenncco 
Chemicals, Inc.). It has aLso been em¬ 
phasized that In only 3 ol 8 polymeriza¬ 
tion plants where employees have been 
exposed to VC lor more than 20 years 
have any employees developed anclosar- 
coma ot the liver. This argument is very 
similar to that raised concerning vari¬ 
ability of past employee exposure. Al- 
tliough geographic and workpractlcc dif¬ 
ferences may ultimately be demonstrated 
to be factors hi distribution of angiosar¬ 
coma, sufficient Information is unavail¬ 
able to exclude from consideration of 
risk those employees In workplaces for 
which eases of angiosarcoma have not 
been observed. 

It has also been suggested that the 
absence of cancer in a population of 335 
Dow Chemical Company polymerization 
employees monitored over a period of 7 
years, indicates that exposure to vinyl 
chloride at concentrations of less than 
200 ppm is safe. (See study by Dr. Cook, 
submitted at the hearing by Dow Chem¬ 
ical Company.) However, the group sur¬ 
veyed did not Include all workers who 
had been exposed, and the missing em¬ 
ployees Included many who had the 
longer term (over 20 years) exposures. 
Moreover, the statistically insignificant 
size of the sample population decreases 
the possibility that tumors would be 
observed. 

Dow also presented prc’lminary data 
In testimony at the hearing on the pos¬ 
sible metabolic pathways of VC. The 
liypothesis presented was that VC may 
exert its carcinogenic clfcct by a metab¬ 
olite, and that the metabolite Is pro¬ 
duced only when VC Is metabolized by a 
secondary metabolic pathway operating 
only when enzymes regulating the pri¬ 
mary pathway are saturated, as would 
be the result at higher exposures. The 
preliminary data indicated the possi¬ 
bility of an additional pathway for 
metabolism of VC in rats exposed to con¬ 
centrations of VC in excess of 220 ppm. 
However, the occurrence of angio¬ 
sarcoma In both rats and mice at VC 
exposure concentrations of 50 ppm in¬ 
dicates that if a metabolite of VC is the 
ultimate carcinogen, then it must be 
generated at lower exposure concentra¬ 
tions in these species. Although this re¬ 
search may be helpful to !hc thorough 
understanding of the carcinogenicity of 
VC, it appears that it does not yet oiler 
evidence which can nssist in determina¬ 
tion of snfc exposure concentrations for 
employees, or even that such safe ex¬ 
posures exist. 

A .number of witnesses representing 
employers have stressed that there is no 
evidence of cancer, either in employees 
or experimental nnlmals, at exposure 
concentrations of VC less than 50 ppin. 
(See c.g., testimony of Firestone, Ten- 
neco Chemicals.) The conclusion of these 
witnesses was that no decision can be 
made concerning risk of exposure to VC 
at concentration.'! less than 50 ppm. 

On the other hand, the testimony of 
most expert witnesses, including some in¬ 
dustry biomedical experts, staled that 
quantification of a snfc cxiwsurc. con¬ 
centration Is not possible with the pres¬ 
ent state of scientific knowledge. (See 
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c.g., testimony of SelikofT, Firestone, NCI, 
and NIOSH.) 

In our view, the demonstration of can¬ 
cer Induction in humans at a particular 
level is not a prerequisite to a determina¬ 
tion that a substance represents a enn- 
cer hazard for humans nt that level. It 
would be imprudent to assume man to 
be less sensitive to VC exposure than ex¬ 
perimental animals In the absence of 
conclusive evidence. It would also be un¬ 
founded to assume that animals will not 
develop tumors when exposed at concen¬ 
trations of VC of less than 50 ppin. 
Should a sufficiently large number of ex¬ 
perimental animals be exposed to VC at 
concentrations of less than 50 ppm, 
Schncldermnn said that it would be ex¬ 
pected that some would develop VC in¬ 
duced tumors. 

(3) Feasibility. There is virtually no 
dispute that most, if not all, fabricators 
arc currently capable of reaching ex¬ 
posure levels of 1 ppm through engineer¬ 
ing controls. These employers employ 
well over 95 percent of all employees ex¬ 
posed to VC. Indeed, several fabricators 
are already operating at this level (sec 
SPI testimony). However, Industry 
spokesmen have universally claimed that 
it is infeasible for the VC and the PVC 
industries to remain below 1 ppm con¬ 
sistently, using engineering controls. In 
addition, the Snell study on technical 
feasibility concluded thH a 1 ppm ceil¬ 
ing is not feasible for the VC and PVC 
industries with present technology, but 
that the VC industry could currently at¬ 
tain lower exposure levels than the PVC 
Industry. Labor union spokesmen and the 
Health Research Group. Inc., however, 
have suggested that such a level Is at¬ 
tainable. 

Since there is no actual evidence that 
any of the VC or PVC manufacturers 
have already attained a 1 ppm level or in 
fact instituted all available engineering 
and work practice controls, any estimate 
as to the lowest feasible level attainable 
must nercssarily involve subjective judg¬ 
ment. Likewise, the projections of indus¬ 
try. labor, and others concerning feasi¬ 
bility are essentially conjectural. Indeed, 
as Firestone has suggested, it is not pos¬ 
sible to accurately predict the degree of 
improvement to be obtained from en¬ 
gineering changes until such changes arc 
actually implemented. 

We agree that the PVC nnd VC estab¬ 
lishments will not be able to attain n 1 
ppm TWA level for all Job classifications 
in the near future. We do believe, how¬ 
ever, that they will, in time, be able to 
nttnin levels of 1 ppm TWA for most Job 
classifications most of the time. It is ap¬ 
parent that reaching such levels may re¬ 
quire some new technology and work 
practices. It may also be necessary to 
utilize technology presently used in other 
industries. In any event, the VC and PVC 
industries have already made great 
strides in reducing exposures levels. (See 
testimony of Dow Chemical Co., TR 973). 
For example, B. F. Goodrich testified 
(TR 1120) that It has reduced average 
exposure levels In severnl PVC plants 
from 35-40 ppm curly this year to 12-13 
ppm at the time of the hearing. We are 
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confident that Industry will continue to 
do so. 

(4) Conclusions. The conclusions be¬ 
low arc based on a thorough review and 
evaluation of all the evidence submitted. 
Where decisions can be based on record 
evidence, this has been done. Where, I 
however, factual certainties are lacking 
or where the facts alone do not provide 
an answer, policy judgments have been 
made. 

There Ls little dispute that VC is car¬ 
cinogenic to man and we so conclude. 
However, the precise level of exposure 
which poses a hazard nnd the question 
of whether a "safe” exposure level exists, 
cannot be definitively answered on the 
record. Nor ls it clear to what extent 
exposures can be feasibly reduced. We 
cannot wnlt until indisputable answers 
to these questions arc available, because 
lives of employees are at stoke. There¬ 
fore, we have had to exercise our best 
judgment on the basis of the best avail¬ 
able evidence. These judgments have re¬ 
quired a balancing process, in which this 
overriding consideration has been the 
protect ion of employees, even those who 
inay have regular exposures to VC 
throughout their working lives. 

Based on the available evidence and in 
view of tlic above considerations, Includ¬ 
ing feasibility, we believe that employee 
exposures to VC must be reduced to a 1 
ppm time-weighted average (TWA). We 
also believe that PVC and VC establish¬ 
ments will. In time, be able to attain that 
level through engineering controls, and 
that fabricators can do so In the im¬ 
mediate future. 

In addition to the TWA requirement, 
we have established a 5 ppm ceiling 
(averaged over a 15-minute period) in 
order to prevent exposure of employees 
to unacceptable high excursions. From 
an operation standpoint, this ceiling 
level Is realistic because minor excur¬ 
sions up to the ceiling level are likely to 
occur on a regular basis. 

III. The final standard —(I) Scope and 
application. Both, the E TS and the pro¬ 
posal would apply the standard to the 
entire VC Industry, Including manufac¬ 
turers of VC and PVC and fabricators, 
but excluding" employers handling or 
using fabricated products made from 
VC. 

There is no dispute that a standard Is 
required for tiic monomer and polymer 
industries. However, the Society of Plas¬ 
tics Industry (SPI) nnd various fabrica¬ 
tors (sec testimony of Goodyear, Gen¬ 
eral Cable, etc.) recommended that 
fabricators l>e excluded from the stand¬ 
ard. or that a separate requirement be 
established for them because many of 
them were already at or below the pro¬ 
posed celling level. 

Tlic record evidence establishes that 
at least some employee* In the fabricat¬ 
ing Industry ave exps ;cd in excess of the 
permissible control limits (Hce NIOSH 
testimony, TR 100; Roblnteeh TR C42). 
In these circumstances, we believe that it 
is imprudent to grant a blanket exemp¬ 
tion lor all fabricators. Therefore, the 
final standard Is applicable to the fabri¬ 
cation Industry, as well ns the monomer 

4, 19X4 










004 


and polymer Industries. Employers who, • 
in fact, are substantially below the ex¬ 
posure limit will be subjected to only 
minimal burdens by virtue of the "action 
level” to be discussed below. 

Where employers In the fabricating 
Industry have exposures approaching the 
permissible limit, they will appropriately 
be subject to the standard. Employers 
handling or using fabricated products 
made of PVC were not included In the 
ETS or the proposal and are excluded 
from the final standard. This conclusion 
is based on the absence of adequate evi¬ 
dence of exposure to VC in these opera¬ 
tions. Tile final standard clarifies the ex¬ 
emption by defining a fabricated prod¬ 
uct as a product made wholly or partly 
, from PVC which docs not require further 
processing at temperatures, and for 
I times, sufficient to cause mass melting of 
the PVC. SPI and others <cf. TR. 344) 
requested that PVC resins with less than 
!0.1 percent residual monomer be ex¬ 
empted from the regulation now, and 
I that the exemption level be reduced to 
0.01 percent In three years. SPI suggested 
that the exemption of materials with less 
than 0.1 percent of 14 carcinogens from 
29 CPU 1910.03p <39 FR 3756) was an 
appropriate precedent. The cases are not 
comparable, because no attempt had been 

I made to set air concentration limits for 
the 14 carcinogens. The record did not 
Include lnfoimation that reliable moni¬ 
toring and measuring techniques were 
available. Moreover, the exemption did 

I not exempt airborne traces of carcino¬ 
gens. The administrative cutoff was pro¬ 
vided to avoid regulation of materials 
about which there was no health haz- 
' ard information, and which would have 

I broadly extended the application of the 
regulation beyond the record. Herein, 
no Information was presented to show 
safe concentration results from the use 
of resins with specific levels. Indeed, the 

I proposal to change the level later, when 
improved technology would permit such 
reduction, would seenr. to indicate that 
8P1 has doubts about the safety of 0.1 

I percent residue level. Diamond Shamrock 
(Exhibit 142) testified that there Is no 
direct relation. They Indicate that the 
airborne concentration is more related 
to the physical form of the resin and 

I the ventilation provided. Abo, monitor¬ 
ing data from industry (cf. Exhibits 131, 
168, 170) and OSHA (Exhibit 151) indi¬ 
cate that levels In excess of 1 ppm may 
be found In fabrication operations. In 
■view of these facts and of the opportunity 
■for employers to discontinue many duties 
|upon a showing of no exposures above the 
action level, it docs not appear that any 
.. residue exemption Is cither Justified or 
■necessary at this time. This course also 
■agrees with a number of Industry pro- 
■posals (cf. TR 6G0). 

. SPI (TR 345), among others, asked 
^that compounded PVC pclicts be ex¬ 
empted from Uic standard on the grounds 
■that the pellets had too low a residue to 
■cause harmful or measurable emissions. 
While It appears that PVC pellets would 

I have a lower residue level than virgin 
PVC, the fact that the pclicts must be 
heated to a molten moss at the same 
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temperature as PVC, for further pro¬ 
cessing, indicates that a potential for re¬ 
lease of the residue still exists. It ap¬ 
pears that the exemption of fabricated 
products should be limited to Just those 
Items which will not undergo such mass 
heating. Further, the opportunity to 
demonstrate that exposures are below 
the action level, and thus, d 1 continue 
many duties of the standard, provides a 
more positive control and an adequate 
relief. 

(2) Permissible exposure limit. The 
standard sets an exposure limit of 1 ppm 
averaged over any 8 hour period, and a 
celling of 5 ppm averaged over any per¬ 
iod not exceeding 15 minutes. 

As more fully discussed above, this 
limit is based on an evaluation of the best 
available evidence and on a Judgment 
that the health and safety of employee^ 
must be protected to the ful'est extent 
feasible, in view of the fact tnat release 
of VC in the VC and PVC manufacturing 
processes are variable, the 1 ppm ceiling 
level provided in the proposal would 
require maintenance of an average level 
significantly more difficult to attain 
through feasible engineering controls. 
Therefore, the exposure limit prescribed 
in the proposal has been rejected. 

(3) Action level. The final standard, 
unlike the ETS and the proposal, pro¬ 
vides for on "nction level” of 0.5 pprn 
TWA, one-half of the permissible ex¬ 
posure limit. The purpose of the action 
level is to minimize the impact of the 
standard on the employers who have 
attained exposure levels well below the 
permissible limit. Thus, where the .re¬ 
sults of monitoring under paragraphs 
(d)(1) or (d)(2) demonstrate that no 
employee Is exposed In excess of 0.5 
ppm TWA. employers may. In effect, bo 
exempted from some provisions of the 
standard. For example, fabricators who 
are below the action level are not re¬ 
quired *o provide medical surveillance or 
to monitor n?a*n, unless the employer 
has reason to suspect that any employee 
Is exiiosed In excess of the action level. 
In our Judgment. cx|>osures below the 
action level do not present a sufficient 
hazard to warrant application of the en¬ 
tire standard to the many employers who 
are or will be below that level. 

(4) Monitoring. The final standard, 
like the proposal, requires that Individual 
employee exi osure levels be determined. 
Tills may be accomplished by personal 
or area monitoring. Some witnesses and 
persons who submitted comments did 
not understand the meaning of the term 
”95 percent confidence level” In the 
proposal. Essentially It means that the 
employer Is required to take a sufficient 
number of measurements so that the re¬ 
sults obtained arc statistically valid. We 
have modified the proposal to establish 
accuracy range requirements for varlotis 
measurement levels. These ranges are 
narrow enough to ensure that a deter¬ 
mination of compliance can be mndc. and 
broad enough to allow the application 
of a variety of technologies 

All covered employers arc required to 
conduct initial monitoring. Where moni¬ 
toring and measuring results are at or 
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below the action level, no further moni¬ 
toring is required unless the employer 
has reason to suspect that any employee 
is exposed In excess of the action level, 
or uiuess changes have been made In 
production, process, control, type of resin, 
etc. 

Where the exposure level, wlthodt re¬ 
gard tc .aspirators, exceeds the permis¬ 
sible levels, monitoring must be conduc¬ 
ted at least monthly. Where exposures 
arc less tln.r the permissible levels, but 
greater than the action level, monitoi.ng 
must occur at least quarterly. 

(5) Methods o / compliance. The stand¬ 
ard. like the proposal, requires that em¬ 
ployers Immediately Institute feasible 
engineering and work practice controls 
to reduce exposures to at or below the 
permissible exposure limit. 

Where feasible engineering and woik 
practice controls will reduce exposures 
below the permissible levels, they must 
be instituted. Where such controls will 
not reduce exposures below the permis¬ 
sible level, tney must nonetheless be im¬ 
plemented to reduce expo' ures to the 
lovest practicable level, and be supple¬ 
mented by the use of respirators to pro¬ 
vide the necessary protection. There¬ 
upon, u Continuing program of engineer¬ 
ing and work practice controls must be 
Instituted to reduce exposures to the low¬ 
est practicable level. When exposures are 
at or below the permissible exposure 
limits, the program may be discontinued. 

In addition, a plan for achieving con¬ 
trol by engineering and work practice 
methods must be drawn up and be made 
available, upon request, to represent¬ 
atives of OSHA and NIOSH. 

We recognize that many employers 
covered by the standard can not cur¬ 
rently achieve compliance with the per¬ 
missible exposure limit solely by the use 
of feasible engineering and work practice 
controls. The record also reflects broad 
generic distinctions between the compli¬ 
ance capabilities of the VC and PVC 
Industries. * me Industry spokesmen, 
including S (TR. 353-362 >, recom¬ 
mended that a schedule of different per- 
missilc exposure limits and compliance 
dates he established for the VC and PVC 
segments of the industry. 

This view assumes that the ability and 
the time required to feasibly reach in¬ 
creasingly lower control levels is similar 
within each industry, but differs mark¬ 
edly between industries. While the record 
docs suggest that speh differences do 
exist between industries, as noted above, 
it is clear that Intra-Industry differences 
also exist. Thus, the ability and time re¬ 
quired by each employer to attain lower 
control levels may depend upon such 
factors as the climate In which the plant 
Is located, the age of equipment, the size 
of reactors, or the type of resin manu¬ 
factured o' used. (Snell study. Firestone 
testimony, etc.) 

Monitoring data also tends to support 
such Intra-industry variations. (See, 
e g. Dow, Firestone, Tcnneco.) 

As noted above, the standard requires 
all employers to institute feasible engi¬ 
neering controls to the fullest extent nnd 
to continue to Improve and apply engl- 
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neerln* control* until full compliance is 
achieved. 

' , ,^ avc not established any deadlines 

lor ruil compliance through engineering 
controls because we are presently unable 
to determine when It will be feasible for 
most establishments to reduce exposure 
levels to the permissible level. 

We also believe that the requirement 
that each employer reduce airborne con¬ 
centrations to the permissible level, or 
to the lowest level feasible as soon as 
practicable will provide for inter-indus¬ 
try and intra-industry technological dif¬ 
ference; which do exist, and will avoid 
the setting of separate industry stand¬ 
ards on the basis of the general situation 
and conditions In each industry. 

(6) Regulated, areas. The proposed 
standard would have required that regu¬ 
late'! areas be established, that access be 
limited to authorized employees, and 
that doily rosters or summaries of those 
entering be kept for at least 20 years. In 
objection to these requirements, it was 
asserted that such control of access was 
not necessary from a health standpoint 
Secondly, It was claimed that these con¬ 
trols would interfere with operations by 
preventing access of needed employees or 
non-employees, such ns contractors 
truck drivers, customers and consultants! 

The purpose of establishing regulated 
areas In the proposal was to limit the 
risk of exposure to as few employees os 
possible. This concern is still paramount, 
and thus the limited access feature re¬ 
mains. The final standard amends the 
proposal slightly to allow “authorized 
persons” to enter regulated areas. This 
change, it is felt, will allow operations to 
continue without undue interference. 
The final standard has also Increased the 
length of Ume daily rosters must be 
maintained fre u 20 to 30 years. This 
change was based largely on epidemio¬ 
logical considt rations. (See NIOSH testi¬ 
mony, tr. 110.) 

(7) Respiratory protection. The final 
standard, like the proposal, requires the 
Use of respirators where employee expo¬ 
sures exceed the permissible control level 
Industry representatives made a number 
of objections to proposed requirements 
for respiratory protection. They stated 
that the "no detectable level” would ef¬ 
fectively require continuous wearing of 
respirators in PVC and VC plants, and 
that tills Is not feasible because respira- 
tors are cumbersome, present a safety 
hazard, and employees would not use 
them. . 

We would agree that respirators have 
many drawbacks; the proposal did not 
contemplate them as a final solution The 
record shows that the PVC industry par¬ 
ticularly may need several years before 
plant environmental levels can be re¬ 
duced so that respirators arc necessary 
only occassionnlly. However, we cannot 
once that respiratory protection should 
m>‘. be required simply because it is In¬ 
convenient. may require additional per¬ 
sonnel. Interferes with production, or 
may require extensive retraining of em¬ 
ployees and restructuring of work prac¬ 
tices. We have carefully considered all 
the obJecUons, and have concluded that v 
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8 if the environmental level Is not con¬ 
trolled to the permissible exposure limit 
s then employees must be afforded respiru- 
S tory protection. 

e While exr>osures In excess of the per- 
r missibic level do constitute a hazard, we 
is believe that it is necessary to mitigate 
some of tlie problems associated witli 
c implementing a program of respiratory 
" Protection while employees arc being 
r fitted and trained in respirator use, and 
while otiicr adjustments which inuy be 
required are Implemented. Therefore 
until January 1. 1070 . where exposures 
are not in excess of a 25 ppm ceiling, 
each employer must provide eacli tm- 
1 ployce with an appropriate respirator 
However, employees whose exposures do 
not exceed a 25 ppm ceiling, may decline 
to use tlie respirator, in which case the 
employer is not obligated to require its 
use. During tills adjustment period em¬ 
ployees wilt bo trained In the uses, pur- 
poscs and limitations of respirators, and 
the hazards of exposure to vinyl chloride. 
Moreover, caeli employee will be notilied 
in writing if he has been exposed in ex¬ 
cess of tlie permissible exposure limit 
Where exposures exceed a 25 ppm cell¬ 
ing respiratory protection is mandatory 
in light of our Judgment that much 
greater risks are associated with sucli 
exposures. 

The provisions in the final standard 
regarding tlie selection and use of respi¬ 
ratory protective devices differ from 
those in the proposal. The descriptions of 
atmosphere-supplying respirators have 
been revised to indicate more dearly tlie 
typc3 of devices Intended, and the maxi¬ 
mum permissible concentration level for 
each device. Moreover, tlie number of 
types of atmosphere-supplying devices 
has been increased. 

At the hearing Mr. Edwin C. Hyatt, an 
OSHA consultant, made suggestions re¬ 
garding the use of particular respiratory 
devices. We have concluded that his sug¬ 
gestions arc meritorious. Therefore the 
provisions for selection of atmosphere- 
supplying devices follow closely tlie rec¬ 
ommendations contained in his testi¬ 
mony of SPI and B. P. Goodrich) (TR 
with Hyatt’s suggestions. (See e g. testl- 
mony of SPf and B. P. Goodrich) (TR 
8j Jp We had originally omitted air- 
purifying respirators because none had 
been approved by NIOSII for use against 
VC, principally because they lacked in¬ 
dicators to signal tlie expiration of tlie 
service life of the sorbent. Hyatt and 
other witnesses discussed in detail the 
desirability of being able to use canisters 
or cartridge air-purifying respirators 
provided a sorbent could be shown to 
effectively absorb vinyl chloride with an 
ndequate service life. Recently, OSHA 
hn-s received respiratory data from labo- < 
mtorlos regarding the effectiveness of 1 
commercially available canisters and 
cartridges for vinyl chloride These eval- ( 
unions were conducted separately by 1 
NIOSII and by tlie B. P. Goodrich Com- 1 
pany and *ubmltted to OSI1A in post- 1 
hearing comments. Tlie results Indicate 1 
that certain presently available canls- j 
ters and cartridges effectively absorb ■ 
vinyl chloride at relatively low conccn- 1 


- tratlons. In discussions of these findings 
with NIOSII. it has Indicated that it Is 

- willing to consider on an expedited basis 
tlie approval of air-purifying respirators 

- for use against VC. Consequently, we 
e have included three types o! nir-purify- 
e lug respirators in tlie list of acceptable 
1 units, subject to tlie approval of such 
V units by NIOSII. The maximum conccn- 
| tration foi which each respirator may 
I be used Is based upon our evaluation 

- of tlie data submitted by NIOSII and 
• Goodrich. Because air-purifying respl- 
4 ratorx do not Indicate sorbent exhaustion 
. or breakthrough of VC, and because VC 

has no Inherent warning properties at 
levels for which these devices arc used. 

> strict administrative controls will be re¬ 
quired for their use. Such controls 1 11 - 
i elude a program to assure timely re¬ 
placement of canisters o- cartridges and 
an alarm system to alert employees when 
vinyl chloride concentrations exceed tlie 
concentrations allowed for tlie particu¬ 
lar type of respirator in use. 

(8) Hazardous opera lions. This Is a 
new section within tlie final standard It 
encompasses essentially the proposal’s 
requirements for maintenance and de¬ 
contamination but has restated them in 
terms of performance language to allow 
greater flexibility for employers to deal 
witli such operations. The Intent of the 
new section is to protect employers en¬ 
gaged in activities that present a risk of 
cxik>suic to vinyl chloride in excess of the 
permissible levels. An example would be 
the cleaning of a filter where resin con¬ 
taining high residual monomer is 
trapped. 

Ihe proposal's requirement for full- 
body, impervious clothing has been re¬ 
placed by tlie direction to use impervious 
garments suited to the particular situa¬ 
tion and probable extent of exposuie. 
Thus, full-body clothing is not always 
necessary, and is therefore not required 
where less protection is adequate since 
vessel entry faffs within the definition 
of a hazardous operation, tlie vessel entry 
section of tlie proposal has been deleted 
from tlie final standard 

(3) Emergency situations. The defini¬ 
tion of emergency has > cen recast In 
terms of an unexpected .passive release 
Tlie main objection to (be section on 
emergency situations in toe proposal was 
that, us tlie tern* was Ic.'incd. many 
ordinary leaks or coeruU is rcs'dtlng in 
a small release if vinyl r. ‘ > ould be 
considered emu. encles. t .l* as nol 
the intent of .he prop.- uvile finu’ 
standard has b en clarified U correct 
this ambiguity ft shot-id be no'ed that 
the written oiicralional 1 Ian rcr aired by 
the standard need not be deve i >cd for 
minor excursions above the p-' rmlssiblc 
exposure limit, and that such excursions 
need not be reported. 

(10) Signs and labels. The tin ost of the 
signs and labels section I* to apprise 
employees of the cancer nnd fire haz¬ 
ards. No objections have been raised with 
respect to informing employees or the 
fire hazard. However, a number of ob- f 
Jcctlons were raised at the hearing and > 
In written submissions to tlie require¬ 
ment tint tlie word “cancer” appear on 
all signs and labels. Tlie principal argu- 
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* t advanced against Its use was that 
term “cancer" or “cancer-suspcct 
it" scares employees and that in- 
1, the messace shoutd contain In¬ 
structions on how to deal with the sub- 

f tes (TR. 347). We believe that a 
ted form of warning will not sufllce. 
appreciate the concern of employers 
i the reaction of tlicir employees. liut 
we consider it imperative that a worker 

« ully informed, and that he realize the 
dble risks involved in Ills occupation, 
pled with the training requirement 
tie standard, wc believe that the signs 
and labels required will adequately In¬ 
tern employees of the hazard. In addl- 
H such signs will warn unauthorized 
B*onnel to keep out of regulated areas. 

proper application of most protec¬ 
tive measures requires an amount of. 

» Intag and indoctrination of employees 
t cannot easily be conveyed on a sign 
label. Also, flic variety of mcnsurcs 
that could be prescribed would result in 

t unwieldly or excessively detailed leg- 
I. Consequently, the required message 
signs and labels will not include ta¬ 
rnation on precautions, relevant 
symptoms, etc. The addition of suitable 
information by the employer would be 
Hmttted, providing it docs not detract 
'■any way from the required statement. 
,®The requirement in the proposal for 
'labeling containers of vinyl chloride has 

( tn amended by deleting the reference 
the possible hazard of violent polym- 
eation. Very little intimation was 
relopeu on um .mzara during the 
.standard-setting procedure. It docs ap- 

t r that this hazard is essentially under 
tro! and that the fire and carcino- 
Ic hazards at present are the most 
ilflcant. Since labeling or placarding 
that is in compliance with the U.S. De- 
tertment of Transiwrtation regulations 
■> CFR Part 173, Subpart II) already 
Bums of the fire hazard, only a state- 
ment concerning the carcinogenic haz¬ 
ard need be added to the Department of 

t wnsportallon labels. 

(11) Medical surveillance. The princl- 
1 questions that have been raised re¬ 
garding medical surveillance arc the 

< :csslty and efficacy of requiring cer- 
n specific serum enzyme detennina- 
ns (SMA-12 series) and the applica- 
n of medical examination rcqulre- 
. ments to the fabrication segments of the 

« ustry where employees are exposed to 
er levels of VC. The objection has also 
n raised that the specification of tests 
and procedures interferes with the ap¬ 
plication of advances in medical knowl- 

E A particular difficulty in considering 
edical surveillance is that the most 
commonly discussed lesion, angiosar¬ 
coma of the liver, currently cannot be 
Bagnosed until the victim is terminal 
^Ktd. usually, within months of death. 
'Brecursor physiologic alterations, which 
.might be reversible, have not yet been 
■“rcctly associated with the lesion. Con- 
luently, there arc no specific diagnos- 
tests which can be prescribed which 
^hil determine presence or absence of 
•this tumor at an early stage of develop¬ 
ment. However, most medical witnesses 


• NMiuni 

C rthi 
tro! 
1c h 
ilflct 
that Is 
tertmr 

■» cr 
Bums i 
.’ment e 
ard nee 

t aiusp 
(II) 

1 qu« 
gardim 
’jtfeessli 
B>n sp 
Bins (I 
Tron ol 


indicated that the medical tests proposed 
are currently lire only ones available 
which arc useful for medical surveillance 
(TR 121, Exit. 95. TR 589-591). Conse¬ 
quently. the specific blood tests proposed 
have been retained ns a minimum re¬ 
quirement to assist the examining physi¬ 
cian tn determining fitness of potential 
employees for assignment to workplaces 
involving VC exposure. In addition, al¬ 
ternative medical examinations may be 
used where the examining physician de¬ 
termines that they arc at least as good 
as those siK-ciflcd by the standard. 

The Tnbcrshaw-Cooper study nnd the 
various animal experiments suggest that 
VC may produce a wide spectrum of ma¬ 
lignant and non-mallgnant disorders. 
The general scope of the required medical 
examination has, therefore, been broad¬ 
ened to Include kidneys, skin, connective 
tissue, spleen, and pulmonary system, as 
well as the liver. No additional specific 
procedures or tests are required, but rec¬ 
ommendations have been included in the 
Appendix to assist the examining physi¬ 
cian. Because of the nonspecific nature 
of the required medical tests, it is not 
appropriate to prescribe timing, or type 
of followup tests, or to mandate with¬ 
drawal from exposure based solely on re¬ 
sults of the tests. Instead, the employer 
is required to obtain a statement from 
the examining physician of the em¬ 
ployee's suitability for continued ex in¬ 
sure. when the examining physician has 
completed such tests as he considers ap¬ 
propriate. The employer is required to 
withdraw an employee only when this 
statement indicates that the employee 
may be at added risk from continued VC 
exposure. 

As with monitoring, there appears to 
be no basis for complete evemptlon of the 
fabrication Industry from the require¬ 
ment for medical examination. Tire rec¬ 
ord does show fabricating establishments 
with concentrations of VC monitored 
considerably above the action level. In 
these Instances, medical surveillance of 
aflcctcd employees will provide baseline 
data for future evaluation of their health, 
even if both monitoring and medical sur¬ 
veillance are discontinued because im¬ 
proved controls reduce concentrations 
below the action level. Where exposures 
are below the action level, the medical 
surveillance requirements do not general¬ 
ly apply. 

(12) Training. A separate provision for 
employee training has been added to the 
final standard rather than including it 
within the section on emergency situa¬ 
tions as in the proposal. The new para¬ 
graph provides for training of employees 
concert ing the carcinogenic hazard of 
VC, enurgcncy procedures, the need for 
monitoring and nn annual review of the 
standarl. It also provides for training of 
employees concerning the purpose for, 
proper use of, and limitations connected 
with respiratory protection. 

(13) Rcrords and reports. The provi¬ 
sions for recordkeeping contained in the 
final standard require the preparation 
and maintenance of essentially the same 
information required by the proposal. 
The major change from the original pro¬ 


posal is the requirement for maintenance 
of monitoring records and dally raster 
sheets of authorized persons for 30 years, 
instead of 20 years. Additionally, the em¬ 
ployer is required to maintain medical 
records for the duration of an employee’s 
employment plus 20 years, or 30 years, 
whichever is longer. The original pro¬ 
posal called for only 20 years. 

lids change has been implemented be¬ 
cause the ~V period for induction of 
nngiosnreo ces tip to 30 years from 

Initial expos.. Therefore, as a mini¬ 
mum, medical records must be main¬ 
tained for at least that long. It should be 
noted that si>okcsmcn for both labor and 
industry recommended that 'his change 
be made. 

The reporting requirements are not 
significantly different f: t »>'*"*! in the 
original proposal. Howei. stead of 
the requirement for rci>ortti., incidents 
which result in the release of VC Into, 
areas where employees may be exposed, 
the final standard clarifies our orlginnl 
intent by stating that only emergencies 
must be rcixntcd. Also the requirement 
for filing a detailed, written report 
within 15 days has been deleted. It has 
l>cen concluded that submission, within 
24 hours, of an initial report that In¬ 
cludes facts immediately available, wbuld 
ordinarily be sufficient. However, if the 
OSHA Area Director requests further in¬ 
formation relevant to the emergency, the 
employer will be required to furnish such 
Information. 

(14) Deleted portions of the proposal. 
The proposal contained provisions re¬ 
quiring that shower facilities and change 
rooms be provided, and that storage or 
consumption of food be prohibited in 
regulated areas. Wc have deleted these 
provisions because It is our conclusion 
they are no longer necessary. Showering 
facilities are not required because pro¬ 
tective clothing, where required by the 
final standard, should protect employees 
from skin absorption by direct contact- 
with VC and because there Is no reliable 
evidence that VC vapor is absorbed 
through the skin. In addition, since we 
anticipate that most employees will not 
be wearing protective clothing and that 
employees who wear protective clothing 
will chungc such clothing infrequently, 
wc are not requiring that change rooms 
be provided. 

In addition, we feel that there is in¬ 
adequate evidence showing that hazar¬ 
dous amounts of VC can be absorbed 
through ingestion. For this reason, the 
requirement prohibiting the storage or 
consumption of food in regulated areas 
has been deleted. 

The proposal also contained provisions 
on matntcntnncc and decontamination, 
trnnsi>ortaltnn loading nnd unloading, 
and polymer handling operations. These 
requirements are not mentioned In the 
final standard because attention to these 
items is implicit in the requirement that 
each employer reach the permissablf ex¬ 
posure limit or attain the lowest feasible 
level. 

(15) Effective date. In order to ensure 
that affected employers nnd employees 
will be Informed of the existence of these 
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provisions and that employers affected 
oxeBlven an opportunity to familiarize 
themselves and tliclr eini>loyecs with the 
effect)^, thC , nc . u f retirements, the 
« 10 m 01 d m C ,_ of thc an, cndnient to 
I 1910.93q will be January 1.1975. To pro- 

r, 1 , < ?S lt “ Ued P rotc c l lon for employees 
until that date, thc provisions currently 
contained In f 1910.93q arc hereby 

p ?” uant to sect,on c,b) ‘ 
Q i? tl ?, ( . c) of tI,c Occupational Safety 

an f d . Hcn,lh Act. ns on occupational 
® n /, cty and health standard cfTectlvc 

?iom°o r -> 4 ’ , 1974, 11,0 amendment to 
I 19IO,93q set out below will suiicrscrie 
these provisions ns of January 1 1975 
Accordingly, upon considerations'the 
of ”lt!» C 5o r° i thl r S Preceding. Part 1910 
u i 2 a c ° de ® f f ederal Regulations 
Is amended, effective January 1 , 1975 ), y 
revision of 8 1910.93q to read as follows- 
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8 1910.93q Vinyl cliloritlc. 

(a) Scape and application. ( 1 ) This 
1 lpcIudcs requirements for the 
control of employee exposure to vinvl 
chloride (chlorocthene). Chemical Ab- 
strm;ts Service Registry No. 75015 

(2) This section applies to the manu- 
farture. reaction. packaging. rep^ckag- 

^“ ndllne °r use of vinyl 
chloride or polyvinyl chloride, but does 
t . hc handling or use of fabrt- 
cidctl products made of polyvinyl clilo- 

n«^ > i< Thls . SCCtlon applies to the trans- 
vinyl chloride or polyvinyl 
chlorldo except to thc extent that the 

reeulnt^n” 1 ° f Tla »wportntlon may 
regulate the hazards covered by this sec- 

<b^ Definitions, (l) "Action level” 

Cf O 5 nnm° t ,v? ntra i l ° n ° f vlnyl chloride 
day . 5 P averaged over an 8 -hour work 

men?' f afc . ty Rnd health. US St 

( 3 ) 0 " A V^ 01 j. ° r hlS des lf>PCC. 

<3) Authorized person’ means nnv 
Sw° n s r )nca »V authorized by the cm- 
a regulate ? 0 rt ’ ,tlCS require him to enter 
sucli^n i^L RrCa 0r nny Person entering 
thro ng , R “ a des *Gnatcd representa? 
mclsmcT P, ° yccs for Purpose of ex- 
torlm» nnJI °PP° r lunlty to observe mon*- 

(4) "nir/T a ?. Urlng Procedures. 

National TnXte'for n° Dlre , ctor - 1 

Safety and Health ti Occupational j 
Health • U S ‘ Apartment of ( 

,U ° n ' Rnd Wc,f arc. or his I 

‘Emergency” means any occur- I 

srj£s jJraasi tant; 

i 

mass’y "’” 1 sufficient to cause 1 
resulting S uic° f relen P °l yVlnyl chloride o 

„ !!f, " lbc mease of vinyl chloride, a, 

onemuon operation” means any U 

operation procedure, or activity where a M 

S mtht ? lthCr V,nyI chloride llquid'or 
Pas might be expected as a consequence re 


a* V? operation or bceause of an acci- 

thc fnnn !> operation, which would resu t 

tl e ^ a ' f , : , , ,I '' yCC exposure In excess of the 
the permissible exposure limit. 

,rn° "°® lrA Ar ea Director” means the 

o Director for the Occupational Safctv 
??* Administration Area office 

"by arca'm tt!!?" ovc r lhe Geographic 
b) . ment is £t^ c,n,,loycr ' 8 establish- 

s 

's 

:de - 5i°» "Vinyl Chloride” means vinyl 
75. chloride monomer. y 

nn Permissible erasure limit. ( 1 ) No 

HO employee may be exposed to vinyl elilo- 
ns ride at concentrations greater tiian 1 ppm 

>13 cxcecdi n y , i , 5 a minut C e! 1 0VCr ° ny pcricKl not 
yl vinvl’ Jill e !D pIoyee may be exposed to 

£ JSassfasA.— ™"‘“ i 
& M 22SZ‘S* A JSSZ£ 

!: £FWff 5 S."Wfi«a- 

Where a determination conducted 
under paragraph <d)(l> of this sect on 

e eS a o V ,h"’' , 1 10yCC , expomres. wlthi?" | 
V , ,hc , u - ,e of respirators. In ex- ! 

- ™ RCt ° n ,CVe1 ’ a Pregram for de- j 

terminlng exposures for each such em 

” gram*? 'b”" be establls hed. Such a pro- j 

r n.hi 9 Sha11 ** repeated at least monthly « 

^rd^thc 15 ' 01 '", 15 cxpos cd. without 
regard to the use of respirators in ( v 

• CC <I 1 )° S t ha I l P h n,llM,ble # ex P° surc limit. t 

■ » 
ln excess of the action level resp,rators - 
(ill) May be discontinued for nnv em- n 
ployee only when at least two cons^u 11 

sssRasssnssSr - 

™" ioyec ' »< ^ w» r, 

<3) Whenever there has been a nm 11 

may resulMrf nn 0 ! C ° nlro1 C " nnpc w,dch S 
niuy result in nn Increase In thc relent cr 

of V.nyl chloride, or tlie employer has 

any other reason to suspect tliat nny cm m 

22 ?“*? be exposed In excess of the ^ 

action level, a determination of employee ? r 

exposure under paragraph (d)( 1 ) hi thu Io , 

section shall be performed. of 

(*) The method of monitoring and d? 
measurement shall have an accuracy 
(with a confidence level of 95 rarreent) of n 

FroJoVlr plus or minus SoTrccn[ m) 

35°Dt rcentbf ' 0Ur: * 1 0 5 ppm . Plus or minus hi 
35 percent from over 0.5 ppm through 

over’ l"o p»m P !m ^JT" U,s 25 wreent tlo 
J'° u P pm - ‘Methods meeting these vis 

?he ”Nros?r rt M CnL \ nre “ y ailable « 

Method"?. 8 " MRnUal of Analytical me 

(5) Employees or their designated reo- "’ r 
rcscntatlvcs shall be alfordcd reasonable chi 


lull 10 ? bscrVc the monltor- 

the i^agraph CaSUr,nE reWlrcd by thl » 

.. <e) Regulated area. (I) a regulated 

ere “ref-hM! be established where? 

K 

s »>- (il) Vinyl ch’or't’ rations are 

in excess of tho •, , ons nre ; 

ly- limit. c exposure 

ly* (2) Access h _ 

ri- limited to m 1 ./ -«*»s si ill be 

No „- <f> Methoa * -mpliant' Hi: ployee 

Z'TIT t0 v,n: 1 ch loricic £ V con? 

,m ^ ? “* or below the pen. .. 31e 

1 of thi? so”? 4 r u OVlded 1:1 t )n re graph (c) 
to tiro 1 0n by fPG'nrering. work prac- 
er follows?*^ TSOn ''' ' ,rotcrtlve controls ns • 

° l D efw 'blc engineering and work -' 

to mod t l?? r ? < r ,tr0h shaH Immediately be * 
used to reduce exposures to at or below / 
th ® Permissible exposure limit. A 

( 2 ) Wherever feasible engineering and 
0 i r i ? t pr r tlcc - , 'treis which c?m be in? 

1 - * m,,tcd Immediately arc not sufficient to 
I ex !’osurcs to at or below the per? 

mlsnlblc exposure limit, they shall none- 
,1 u,e fl to reduce exposures to 

the lowest Practicable level, and shall be 
d by respiratory protection ' 

n i«_?f C0rd i ulce w *th paragraph (g) of this 
t nod' i A pr °Grem shall be established 

- at 0 r m C?low’n d l ° rCd V ce ex P° s urcs to 

- limit or e Permissible exposure - 

- is * 1 the Greatest extent feasible 
_ s °.cly by means of engineering and work 

practice controls, ns soon as feasible. 

/ shin’ , Wldtt( ‘ , 1 1 P ,ans t°r such n program 
t be developed and furnished upon 

- mSh i t0 I exa mlnntlon and copying to 
auihoilzcd representatives of the Assis- 
tant Secretary and thc Director Such 

. months 10 1 b ° updated at IvMt every six 

* esrt{rator V protection. Where 
this secUmi protcct * 011 required under 

* l ? T hc employer shall provide a 
respirator which meets the requirement 
of this paragraph nnd shall assure that i 
he employee uses such respirator except ! 
that until December 31. 1975 wearing nf 

Eh’SSSL’"'"! b - ***■»«SS 5 of 

? a ? b f f mp,oyee f °r exposures not in ex¬ 
cess of 25 ppm, measured over anv is 
minute period. Until December 31 *975 
each employee who chooses not to’ wear 
an appropriate respirator shall be in¬ 
formed at least quarterly of thc ha^ardn 
of vinyl chloride and Uic puitosp S 

So “ a TSSEEZ 

(2) Kespirators shall be selected from 
among those Jointly approved by the 
Mining Enforcement nnd Safety Admin 

WWSMaKj-SSS: 

^ ssjpas»,ffifsti 

M. BoS?, b "* h r l “" a n«taLli2t v}* 

--Jnarj'jsa? '° r j 
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■ Atmospheric concentration of 
™ ■’ vinyl chloride 

(I) Unknown, or above 3.600 ppm.: 


11) Not over 3,600 ppm____ 


. i , 

till) Not over 100 ppm.. 


(1») Not over 36 ppm.............. (A) 


|v) Not over 10 ppm.. 


Jtequired apparatus 

Open-circuit, eelf-contalned breathing appnrntue, pres- 
aure demand type, with Tull facepiece. 

(A) Combination type C supplied air respirator, pres¬ 

sure demand type, with full or half fnceplece, 
and auxiliary sell-con tallied air supply; or 

(B) Type C, supplied air respirator continuous flow 

type, with full or halt facepiece, aild auxiliary 
self-contained air supply. 

(A) Combination type C supplied air respirator de¬ 

mand type, with full facepiece, and auxiliary 
self-contained air supply; or 

(B) Open-circuit self-contained breathing apparatus 

with full facepiece. In demand mode; or 
(O) Type C supplied sir respirator, demand type, with 
'full facepiece. 

A powered alr-purlfylng respirator with hood, 
helmet, full or half facepiece, and a canister 
which provides a service life of at least 4 
hours for concenratlons of vinyl chloride up 
to 25 ppm, or 

(B) Ons mask, front- or back-mounted canister which 
provides a service life of at least 4 hours for 
concentrations of vinyl chloride up to 25 ppm. 

(A) Combination type C supplled-atr respirator, de¬ 

mand typo, with half facepiece, and auxiliary 
self-contained air supply; or 

(B) Type C supplled-atr respirator, demand type, with 

half facepiece; or 

(C) Any chemical cartridge respirator with an organic 

vapor cartridge which provides n service life 
of at least I hour for concentrations of vinyl 
chloride up to 10 ppm. 



(5) (1) Entry Into unkown concentra¬ 
tions or concentrations greater than 
36,000 ppm (lower explosive limit) may 
" made only for purposes of life rescue; 

d 

(11) Entry Into concentrations of less 
an 36,000 ppm, but greater than 3,600 
ppm may be made only for purposes of 
■* 1/6 rescue, firefighting, or securing 
lulpmcnt so as to prevent a greater 
ird from release of vinyl chloride. 

( 6 ) Where air-purifying respirators 
ore used: 

(I) Air-purifying cannlstcrs or car- 
Idges shall be replaced prior to the 
iplratlon of their service life or the 

end of the shift in which they are first 
“ *d. whichever occurs first, and 

(II) A continuous monitoring and 
larm system shall be provided where 
mcentrations of vinyl chloride could 

reasonably exceed the allowable concen- 
‘-atlons for the devices in use. Such sys- 
im shall be used to alert employees when 
nyl chloride concentrations exceed the 
llowable concentrations for the devices 
in use. 

(7) Apparatus prescribed for higher 
mcentrations may be used for any lower 
incentrntlon. 

(h) Hazardous operations. (1) Em¬ 
ployees encaged in hazardous operations 
■deluding entry of vessels to clean poJy- 
nyl chloride residue from vessel walls. 
_»all be provided and required to wear 
and use; 

(I) ltcsplrntory protection in accord- 
with paragraphs (c) and (g) of 

ils section; and 

(II) Protective garments to prevent 
skin co, ,-t with liquid vinyl chloride or 

E With polyvinyl chloride residue from 

v 1 ?® protcctlvc garments 
all be selected for Uic operation and 
Possible exposure conditions. 


( 2 ) Protective garments shall be pro¬ 
vided clean and dry for each use. 

(1) Emergency situations. A written 
operational plan for emergency situa¬ 
tions shall be developed for each facility 
storing, handling, or otherwise using 
vinyl chloride as a liquid or compressed 
gns. Appropriate portions of the plan 
shall be implemented in the event of un 
emergency. The plan shall specifically 
provide that: 

( 1 ) Employees engaged in hazardous 
operations or correcting situations of ex¬ 
isting hazardous releases shall be 
equipped as required In paragraph (h) 
of tlris section; 

( 2 ) Other employees not so equipped 
shall evacuate the area and not return 
until conditions are controlled by the 
methods required in paragraph (f) of 
this section nnd the emergency is abated. 

(J) Training. Each employee engaged 
in vinyl chloride or polyvinyl chloride 
operations shall be provided training in 
a program relating to the hazards of 
vinyl chloride and precautions for Its 
safe use. 

(1) The program shall include: 

(I) The nature of the health hazard 
from chronic exposure to vinyl chloride 
including siieclflcally the carcinogenic' 
hazard; 

(II) The specific nature of operations 
which could result in exposure to vinyl 
chloride hi excess of the permissible 
limit and necessary protective steps; 

(ID The purpose for, proper use, and 
limitations of respiratory protective 
devices; 

(lv) The fire hazard and acute toxic¬ 
ity of vinyl chloride, and the neccssaiy 
protective steps; 

(v) The purpose for and a description 
of the monitoring program; 


<vl> The purpose for, and a descrip¬ 
tion of, the medical surveillance 
program; 

(vll) Emergency procedures; 

(vill) Specific Information to aid the 
employee in recognition of conditions 
which may result In the release of vinyl 
chloride; and i 

(lx) A review of this standard at the 
employee's first training nnd Indoctrina¬ 
tion program, and annually thereafter. 

(2) All materials relating to the pro¬ 
gram shall be provided upon request to 
the Assistant Secretary nnd the Director. 

(k) Mcilical surveillance. A program 
of mcdlcnl surveillance shall be insti¬ 
tuted for each employee exposed, with¬ 
out regard to the use of respirators, to 
vinyl chloride in excess of the action 
level. The procram shall provide each 
such employee with an opportunity for 
examinations and tests in accordance 
with this paragraph. All medical ex¬ 
aminations nnd procedures shall be per¬ 
formed by or under the supervision of a 
licensed physician, and shall be provided 
without cost to the employee. 

(l) At the time of Initial assignment, 
or upon institution of medical surveil¬ 
lance; 

(I) A general physical examination 
shall be performed, with specific atten¬ 
tion to detecting enlargement of liver, 
spleen or kidneys, or dysfunction in these 
organs, and for abnormaltics In skin, 
connective tissues nnd the pulmonary 
system (See Appendix A). 

(ii> A medical history shall be taken, 
Including the following topics: 

(A) Alcohol intake; 

(B) Past history of hepatitis; 

(C) Work history and past exposure 
to potential licpntotoxlc agents, includ¬ 
ing drugs and chemicals; 

(D) Past history of blood transfu¬ 
sions; and 

(E) Past history of hospitalizations. 

(iii) A scrum specimen shall be ob¬ 
tained and determinations made of: 

(A) Total bilirubin; 

(B) Alkaline phosphatase; 

(C) Serum glutamic oxaiacctlc trans¬ 
aminase (SOOT); 

(D) Serum glutamic pyruvic transam¬ 
inase (SGPT); and 

(E) Gamma glustamyl transpeptidase. 

(2) Examinations provided in accord¬ 
ance with this paragraph shall be per¬ 
formed at least: 

(i) Every 6 months for each employee 
who has been employed in vinyl chlo¬ 
ride or iiolyvinyl chloride manufacturing 
for 10 years or longer; and 
(ID Annually for all other employees. 

(3) Each employee exposed to an 
emergency shall be qfrorded appropriate 
medical surveillance. 

(4) A statement of each employee's 
suitability for continued cximsurc to 
vinyl chloride Including use of protec¬ 
tive equipment and respirators, shnll be 
obtained from the examining physician 
promptly after any examination. A copy 
of the physician's statement shall be pro¬ 
vided each employee. 

(5) If any employee's health would be 
materially Impaired by continued ex¬ 
posure, such employee shall be wlth- 
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cldorlcie r0m P0sa,blc cont act with vinyl 

,J® ) „, Lnbor 1 ator y analyses for all blo- 
loelcal specimens included in medical 
5?JJ”/” a f} ons 8hal * b « Performed In labo- 
.f Cnscd undcr «2 CFR Part 74 
ml „" t . , “ examining physician detcr- 
IV' ” * t !? a h? ,tcrnaUvc medical cxnmlna- 
(ki n in t0 nr tl Im 0 req “ li ed by paragraph 
.‘f* *♦ » thU scctl0n «'•! l'rovidc at 
assurnnfc of detecting med¬ 
ical conditions pertinent to the exposure 
to vinyl chloride, the employer may ac- 
“ p ‘ * UC1 , alternative examinations as 

Tk) tn B nf r hi rCqUlr . C , mcnt3 of Pataornph 
1 ?\ lS sectlon - ‘f the employer 
obtains a statement from the examining 

«nm?n a H SClUn ^ torth ,hc tlternativc 
and llle rationale for sub¬ 
stitution. Ihis statement sliali he avail- 

rn,wiI! P °. n reQbcst lor examination and 
tho y iV . 1° au ‘horlztd representatives of 
th ?n S ‘el stant Sccrctai y and the Director 
( 1) Sion* and labels, tl) Entrances to 
rcrulated areas shall be posted with leg¬ 
ible signs bearing the legend: 

Cancer-Suspect Agent Area Authorized 
Personnel Only 
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(21 Areas containing hazardous oper¬ 
ations or where an emergency currently 
exists shall be pasted with legible signs 

bearing the legend: 

C *^T*t U6ri:CT Acent rN Th,s Ax^a Protec- 
rH.^„J ,f,U * P ^ rNT Required Authorized 
Personnel Only 


r J. 3 J Containers of polyvinyl chloride 
w V ste 4 f ron> reactors or other waste 
contain nated with vinyl chloride shall 
be legibly labeled: 

Contaminated with 

vinyl Chloride Cancer-Suspect Agent 


.. IVh Containers of polyvinyl chloride 
- shall be legibly labeled: 

Polyvinyl Chloride (or Trade Name) 
Contains 
Vinyl Chloride 

Vinyl Chloride is a Cancer-Suspect Agent 

(6) Containers of vinyl chloride shall 
be legibly labeled either: 

(i) 

. _ Vinyl Chloride 

Extremely Flammable Gas Under Pressure 
Cancer-Suspect Agent 

Rc f ordance with 40 CFU Part 
173. Subpart H, with the additional 
legends: 

CANCtR-SuSPECT ACENT 
applied near the labor or placard. 

<G) No statement shall appear on or 
near any required sign, label or instruc- 


the* effort L '°. ntradlcU5 or detracts from 
, ® cficct of. any required waniimr 
information or instruction 
, ^cords. (1) AU records main- 

Xin„‘7 V CCOrdancc wlth section 
shall include tlie name and social secu- 

rclcvrnt mbCr ° l eaCh employcc whore 

ar, < ,i 2 l, Rcc0rds ot rcf iulrcd monitoring 

thorizeTn" nC ' m 1 cdlcnl records, and au- 
™ riz s<> personnel rosters, shall be made 

cxamiintinn 0 availab!e up on request for 
examination and copying to authorized 

representatives of the Assistant Secre¬ 
tary and the Director. oecrc- 

shall: Monitoring and measuring records 

ln« A i„rt tatc the . datc ot ««ch monitor- 
measuring and the conccutra- 
tions clclr nnined and identify the lnsti u- 
fnenks and methods used* 

t!nn B> rJ" ClUde aily «M*Uonnl infonna- 
ncccs5?ary 10 determine individual 
employee exposures where such expo¬ 
sures are determined by means other 
than individual monitoring of employees; 

3(/ycara. e maJntained for »"t less than 

bemaintimp^ pc ?? nncl rostpr s shall 
(hi) not _ lcss thnn 30 years. 

Medical records shall be main- 

ment d of° r D U ! e durntlon of thc employ- 
nient of each employee plus 20 v#»nr«; 

°r M years, whichetcrh longer ' 

*3) III tlie event that thc employer 
ceases to do business and there is no 
successor to receive and retain his rcc- 
2* f< ? r ‘he Prescribed period, these rcc- 

mmi to ti n, lrans,nlUed by registered 
mm ,a l V, e director, and each employee 

transfer? 1 * n ° UfiCd ln of Urn 

<4) Employees or their designated 
representatives shall be provided access 

m „S nc and C0|,y rLC °rd.s of required 
monitoring and measuring. 

VM?H r° rmer . cm Ployces shall be pro- • 
vided access to examine and cony re- 

renDDH m °Vi UPrin * and m easuring records 
reflecting their own exposures. 

<6> Upon written request of any em¬ 
ployee. a copy of the medical record of 
that employee shall be furnished to anv 

p <n C T de ? cnated by thc employee y 
in) Reports. ( 1 ) Not later than 1 

uHtp'ri ftftCr Vi? csla blisbincnt of a reg- 

shaiMn ,Ca ' folI owlng information 
shall be reported to the OSUA Area Di- 

AnV cl ? a V ccs t0 Sl,ch hiformation 
shall be reported within 15 days. 

„3? le address and location of each 
establishment which has one or more 
regulated areas \ and 


01) The number of employees in each 

hieludintr flrC V durlne “onnal operations, 
including maintenance. 

* *2) Emergencies, and the facts ob 

wlthln 1C 2 4 al , U,at Ume - shaI1 ^ reported 
le.-rni I 2 . 1 h0Ur * to thc OSHA Area Di 
rc * lucst of tlie Area Direc- 

infirmaGul ? yCrfc ,{ ! 11 iu! " nit add ‘tlonal 
nuoi maLion in writing relrvunt »u„ 

iialurc and extent of employee exposures 

and measures taken to prevent future 

cmeigencics of similar nature. 

nnl 3> mm!it hin i 10 workine days following 

dis^losM i tfni nC and mcasurln « which 
discloses that any employee has been 

exposed, without regard to thc u^c of 

respirators ln excess of the permissible 

Cach such cm Ployee shall 
be notified ln writing of the results of 
the exposure measurement and the steps 
being taken to reduce the exposure to 
within tlie permissible exposure limit. 

(o) Effective dates (l> Until Janu¬ 
ary 1 , 1075. thc provisions currently set 
forth in J I0i0.03q of this Part shall 
apply. 

(2) Effective January 1 . 1975 . thc pro¬ 
visions set forth in 5 1910.93q of tiiis Part 
shall apply. 


ArpENoix A Suppi.ementaxv Medical 
Info&matxon ' 


(kwn n ™?V lrCd twu under parngraph 
( ) ( ) of this rcctlon .'how abnormalities 
tirl»!nT U 8h ' JU,d b0 repeated as soon as prac- 

Adm^ enS ! Ve examlnat, on U made. 

A Pni°VM tei ^ wl,lch ma y b « useful: 
t, A ; Wocy dyshiHction: urine examlna- 
‘ f or “'humln. red blood cells. «nd ex- 
roilativc abnormal cells 

.. ■£S7SLSSS‘i£^‘.VV y 

C. Additional scrum tests: Lactic „ -id de¬ 
hydrogenase, lactic acid dehydroi;eim«e 
Isoenzyme, protein determination* 1 
protein electrophoresis. ' “' ,d 

„,. U . Por , a ,m°ro comprehensive examination 
B .nt^n^hv^.“mn " 1 - 1 * 1 HCpaUU * 

84 ELRt I59C ' (20 l'S.C. 

° f Labors ° rdtr No ‘ 

Signed at Washington, D.C.. this 1 st 
day of October, 1974. 


John Siender. 
Assistant Secretary 0 / Labor. 
im Doc. 74-23170 Filed 10-l-74;3:64 pm] 
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, St . r . Cnol ! > of * lr i’ supimils. When 
. objected lo a load of 400 i>oimd.s applied 
i ** tbc approximate cenler of the *i C p 

* '!h ' , f , ra, "c CS- . or M,1,|,0, ls and Micir guides’ 
i shall be of adequate strength p, ; 

i - slep ro!!er VC,,t U ” <,i * C,,i: " cc, " cnl of any 

ment PrCVCnt nny a » 5 Pr«ciiiblc misaline- 

>i * C> . I ' lcvcn t any visible deformation of 
the slops or its support. 
t <vii) Prohibit,on o/ steps without 
T /." *•, N ° StrPS M,nl1 t)c 1’i oviclrd „ n . 

'1 ” C0, ' ,t ' s *’ ,, ‘ , <!iliir handhold 
!_ aboic or below it meeting the nmiirc- 
(•incnls of subparagraph m 0 f this para- 
ernph. If a step Is removed for repairs 
°f {’erniancnUy, the handholds im.nodi- 
• atcly above and below it shall he removed 

> r .before the lift Is again plan.. service. 

?•! i . ^ ani ^ l ol(Is —(j) Location, ilaiiil- 
..hods attached to the belt shall be ,„ 0 . 

} vided and installed so that they are not 
« less Uinn i feet nor more than 1 feet it 
’ niches above the .step tread, ’these shall 

; h?M S0 <* 0C ? tCd as bc on the 

"i bo *'! 1 , V” nnt * " down " ntn of the belt 
f *»• Tlie «rab surface of the 

( handhold shall be not less than 4’i 
. inches in u*irlth «i._ r.. . . 
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* 1 Kl ' os width, not less than 3 inches in 
J depth, and shall provide 2 inches of 
■) P lpnr ,‘? n ?^ from the •***• l’asteninijs for 
r shall be located not loss than 

1 in pn from the cdi:c of the belt, 
i (iii) Strength. The handhold shall l>o 
capable of withstanding. without dam* 
i. ace, a load of 300 pounds applied paral- 
; Jcl to the run of the belt. 

" , (iv) Prohibition nf handhold without 
, No lwn <**>‘>W sliall be provided 
.. Without a corrcspondini; step, if a hand- 
j hold is removed permanently or tempo- 
f a “ >; lhc corresponding steji and hand- 
r hold for the opposite direction of travel 
t shall also be removed before the lift is 
attain placed in service. 

(v) Type. All handholds shall be of 
; the closed type. 

■ *5) l/p limit slops—tj) Reituircmc.nls 

■ Two separate automatic stop devices 
• shall be provided to cut. oir the |K>\vcr 

and apply the brake when a loaded step 
; passes the upper terminal landing. One 
of these shall consist of a split-rad 
: switch mechanically operated by the step 

■ roller and located not more Ilian G 
inches above the top terminal landing. 
The second automatic stop device may 
consist of any of the following: 

(a) Any split-rail switch placed G 
inches above and on the side, opposite the 
, first limit switch. 

<!>) An electronic device. 

<c> A switch actuated by a lever, rod 
the latter to be plac ed on I lie 
up side of the head pulley so as lo just 
clear a passing step. ' 

’ an Manual reset location. After the 

rj,!' . 1 * US '“ Cn f ' U ' p,K ' <1 l, y device 
t ..luil be necessary lo reset the anPi- 
malic stop manually. The device shall be 1 
so located that a person reselling u shall 
nave a clear view of both the "up- and ‘ 

be t^sli r to n f ° f 11,0 m:u,,ift H shall not t 

• lil> , c ! ll -°n point. The initial limit 1 
,. P device shall function so that the t 


' iU bo •’•topped before the loaded 
. u^ Pls , n ’ i, ched a point 24 inches ubovc 

# the top terminal LuicJinr 

; w£ mam 

mu&K rCCl,yU,Cy8,W, ‘^ P ^'- 

<b) Where electronic devices are used 

r bc .f.° ‘ ,M »«ncd and installed 

• that failure will result in shutting oil the 
, Power to the driving motor 

<c) Where flammable vapors or das Is 

r, b ;;. l,rCSC,U : ' 11 cUTtrlr:U »»M:iliaiinns 

to ! w ,“ r0( l , ' lll " UV with Nl'I’A No. 

7 O-lPtiii National Klee trie Code, rcouirc- 
menu for such loco lions 

nr.lV ,V" lcM of 11,0 «‘l-imincrsed type 

rnn ni° rr c °! Ul,c,s car O’ing the main 
motoi current shall be copper Pi carbon 
or equal, except where Ihe cir ,1b 

KSS,™V” “ r " ,ore 

ffsasr 

w nu./n 00110 ”' f l,lssl(, P ,,,ca »s shall be" 
within easy reach of the ascending and 
descending runs of the belt. 

(itil Operation. This slop means shall 
be so connected with the control fever 
or operatmr: mechanism that it will cut 
POU'cr antl apply the brake when 
pulled in the direction of travel. 

i ivj Rope, ir ,opc is ti>ed. it shall be 
not less than three-eighths fnch in 
diameter. Wire rope, unless-marlin- 
covered. shall not be used. 

( 7) Instruction anil warning signs— 

U) instruction signs at landings or belts 
bums of conspicuous and easily read sl vl.l 
r.n mg instrticlioiis for lire use of the 
ninnlift shall be posted at each landing 

or stenciled on tlic belt “ ‘ 

.J*!, fuel* Signs shall be of letters not 
mvim. hi V" C V n ,lc " ;lu ;,,ul of a color 

whirl, i • Rh , C ° Mt ,' :LSt wiU ' 11,0 surface on 
wluclt it is stenciled or |>aiiited (white or ■ 

Cray,! °“ b,aCk ° r bluck 011 wiiiteo 0 ; i 

<i>) Tito instructions shall read an- ' 

proxlmatcly as follows: • ft|> 


-- 1050J 

* <d> Operating rules— (t) Proncr 

8 o/ N<> freight, packaged good 

i u, ' ,brr * or construction map-rial 

; kmd shall be handled on an' 

Pci iodic inspection—(l) Fm 

I Z C V V n A " " ,nnlias “WH »o his peeled 
y a romp.-tenl designated person nl 
int« i\als of not jrionj tliuii Jio clavi limit 

105 S , h;iU ^ (iic *^kcil weekly. Man- 

V u \ :;:;r to bc v , * ;:nfc not b C 0 per- 

aud until properly repaired. 

Oti Ilews cowered. This periodic in. 

iKSKf bul is not “*"“*«> to 

Steps. 

Step Fftstcntnns. ' • • 

Units * . ’ 

!!"!! • s,, PI ,r <rls nrui FieiPmliws. 

Hollers mid Klliles. “ • 

Kelt ami Dell Tension. 

1 outers and KnUenlngs. 

Moor l.-tiiuingt. 6 

CiiiartlrnlW. 

I.nbrientton. ’ • • 

I .Unit Switches. ’’ • 

Warning Sign* and Lights ’* • u 

Uniinlimlliiii. 

Drive Pulley. 

IIiuTsi^Vts Pu “ ey * r “ ,clcM — ‘ . 

Motor. « * • t f 

Driving Mechanism. . 

JltAkr. 

Klectrlcal Switelies. ’ jj 

<"’'l Misalignment. 

*^P (Indl’catmg worn iesrsl!'*' 1 m ° Unl ‘ nc 

<*> Inspection log. A written record ! 
shall be kept of findings at each inspcc- 1 
lion. IP cords of inspection shall bc made 
available to Hie Assistant Sec clary of \ 
Labor or his duiy authorized repreiem- 

Sa«:, ANSI A% , - ]0C0 con, i or 

S 1VJ0.69 Source* of Mniidii rds. 

Source 

1010.CG ANSI A120 l-lo-m c-r-... . . 


l-'ace the Holt. 
the: the Jl.inillinhl ;. 

1 o Stop—Pull Hop,.. 

i,.[ l '\, r . ( ! V framing sign and light 
lh * l ? ! ’ ' l00r fluminaled sign 
wording : d S1) ayCd bcari, “ ! thc loilowing 

"TOP PLOOft—GET OI P” 

Signs shah be in block letters not levs 
than ^ inches in height. This sign shall 
l»c located within easy view of, 7end- 
nig |>a.v,enger and not more tluui 2 feet 
nbove the top icrini.iai landinr 

<»> In addition to U,e sign ieo.„,e,i 
hy siib'bvi.sio" („) of this subdivision 
a red warning light of not less titan 4oJ 
ah v be, m,: M ha11 bc I'Divitled hii'incdl: 
am ir , ^ ,,|,|H ’ r 1:u, ‘l'iii: terminal 
ter'; face d ““ L ° 5l,, " c "* tl,e me sen- 
fiili Visitor Warning. A conspicuous 

e ne,m. VIII,: lbc Allowing legend_AU- 

1 m V(' l rJ 11 EI{ ' 5 ° NN LL ONLY—shVh 
c dt.pla.vcd at each landing. The sign 
shall be of block letters not less Ui.-wf'* 
inrl.es In height and shall be of a colo“r 

giound'color. 1 C0,Urasl 1“' b ^‘ 
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orr. _ 

Sourre 

10i0.ee ANSI AIM 1-1970 Safety Code for 
Potterrrl Plnlforma for Exterior 

10I0.G7 ANSI A 1)2 2-l 0 r,fi. Amcrleao National 

v , 1 ,r ' 1 tor Velilclc-Mounted 

Platforniri ,U>UUl '1 

,,,,0C8 A ^„^ ,:,0C9 ^ Code for 
E 1)10.70 .Stiiiiilnrilri orgiini/.niioii*. 

„ «' )c ‘; ific sttnulards of the following or¬ 
ganizations have been referenced in this 
so .part Copies of the standards may be 
obtained from thc issuing organization. 

Anierlenn Nallr.nm KUn.lardn Instltuto 1*30 
UroucJway, New York. NY 10018. 

Subpurl G—Occupotionol Heollh ond 
Environmenlol Control ' 

§ J•> 10.V.I Ai r r«ii|ini,ii|i,„|,.' (C;,*c» • 

vupore, fiiiues, rliisl, ami oil*,*.) ’ 

n„ , .! l) .i! :x, ’ 0 ;'" r ''' s by inhalation, luges- : 
o°n k 'i" riUv) ‘l*li< , n. or contact lo any . 
matcMaJ or substance (1) at a conccn- .' 
ti lion above those s|>cciried in thc 
Inreshold I-iinil Values of Airborne •; 
C.oiitaiiiiiianls for 1970" of the American 
Conference of Governmental Industrial 
Jfygicnisls, listed in Table G-t except ' 

Interi m T m riC r n NaUonal Standards . •' 
listed m ruble G-2 of Uds section and 


2», 1971 


V-. •: 


* * ,v 









except for values of mineral dusts listed 
In Table G-3 of this section, and (2) con¬ 
centrations above those specified in 
Table G-l, G-2, and G-3 of tills section, 
shall be avoided, or protective equipment 
shall be provided and used. 

(b) To achieve compliance with para¬ 
graph (a) of this section, feasible ad¬ 
ministrative or engineering controls must 
first be determined and implemented in 
all cases. In cases where protective 
equipment, or protective equipment in 
addition to other measures is used as the 
method of protecting the employee, such 
protection must be approved for each 
specific application by a competent in¬ 
dustrial hygienist or other technically 
qualified source. 


Abate.. 

Acetaldehyde. 

Acetic add.„. 

Acetic anhydride. 

Acetone. 

Acetonitrile. 

Acetylene dlchlnrMe, aec 1, 2- 

Dlchlurncthyh'tie. 

Acetylene tetiahromlde.- 

Acrolein.. 

A cry lain Ide—8 k in. 

Acrylonitrile—Skin. 

A Mr In- Skin. . . 

/ 11 y 1 air hoi-Skin. 

AIIvl clil.n Me. 

••CA!!y»rlycM>i ether (A(IE). 

Ally I propyl dhulftde. 

2 Anililoctliano), sco Ethanol- 


p p.!U.« 

my./M* • 


15 

2i«) 

3(/) 

10 

25 . 

6 

20 

l.onn 

2, 400 

40 

70 

1 

14 


RULES AND REGULATIONS 


Ta*l» O-I—Cea. 


C ChloMneetahlehyde.......... | 

wChloroacrUiphrnon© 

(phrnurylclilnrldo).. . q qq 

ChlwroU itrrne (uionochlor©- 

In-unrtr). yj 

oChluroUnr ylld-no 

inalouottiirilc (OCRM). 0 06 

Cdiloroliiumoim-tliane. jqq 

2-CI■ loro-1,.1-1 »ut ad ten©, 

• ('hloropiciio. 

ChlorudiphtMiyl (42 percent 

Chlorine; -Hktn. 

Clilnrodiphenyl (54 percent . 

Chlorine) - Skin.*. 

1- ('lilorn,2,:t-e|iniypropane, see 

Kpietdor hydrin. 

2- ChlorfM ihuiiol, see Ktiiylon© 

chloiohy ilrlu. 

Chloroethylcne, see Viny l *. 

cliorlde. 

C Chloroform (Irichloro- 

niefhunc). 50 

1 Chloi.j I-nitropropano_• 2o 

Chloropin in. k j 

Cbloropr.no (2>cl i loro-1,3- 

biitudlenc) Skin. 26 

Chromium, sol. chromic, 

chromou.H suit© ax Ur.. 

Metal and |n>ol. salt*.********** 

Coal tar pitch volatiles (ben- 
•cue soluble fraction) anthra¬ 
cene. Hal*, pheuanthreno, 

artidinc, cliryscn©, pyrene. 

Cobalt, inr|al fuine and dust.' 

Cop|»er fume.’* 

Dust© and Misls.,_’*****””“ 

Cotton dust (law).******. 

Cnv J) herbicide.111111"* * " 

Cresoi (mII isomers)—Skin..’*’***5"**** 

Crotonuldehyde. 2 

Ctnnrne - Fkln..•.50 

Cyanide (na CN)- Sklu.. 

•Cyanopii.** 106. 

Cyclohexane.. .. 3^0 

Cyclohcianol.50 


* An? 1 auoi '** KUiftnot * cycioi,sa,ione...::::::::::::*: 

*«aS“!=S . d - 

Ammonium sultamste (Am- DDT «kin. 

. | 

. , ' ■ ’ 

. 8S«===.«. 

Arjrnk .,‘,1 compounds (us As) U !>llJ?l T l |rt "I"!!! 111! f* 

. y, . «»"' 

Rdtetean—III. ! feSgsaag.“• 


Bbplienol A, sec Diglycidyl 

ether. 

Boron oxide... 

Boron trlhromlde. 

C Boron trifluorido. 

Bromine. 

• Bromine prnt.ifhiorida....._ 

Bromofotm - Bklu. 


Iiyduntoln. 

1,1-Dtcldoro* thane. 100 

1,2 Dirlilorortliylrne. 2U) 

C Dlchlouirthyl ether—Sklr,... 15 

Dlchloromclhaiic, see 
Methy|eneclilori«le. 


Biiladicne (I, 3 butadiene)_ 

Butanrihlo), see Butyl mcr- 

1.000 

2.300 

2-Butnnofie 

2-But ox y ethanol (Butyl Cel- 

Imolvr)- Skin . 

Butyl aer-tute (n butyl accUto). 
Pec-Butyl acetate. 

200 

M 

ISO 

400 

240 

710 

Irrl-llutyl iin lutr. 



Buty 1 alcohol . 



©rc-Butyl nlcuhnl..._ 

torl llulyl nlrolml. 

im 

iso 

V llulylniiiin,-Hk|n 

C tort-Butyl chromate (as 
.CrO|>— Skpi. 

• 

14 


C 1,1-1 >ichloro-l-iillructhane.... 
1,2 Dlcliloiofiroprmc. sco 
rropy|ene«lichlorMe. 


n Butyl clycidy l cthw’dVOE*)::.60. 

Butyl inercn | Kail.............. 05 

p-tcrt-Butylmiiii-u©. 10’ 

Calcium a remote... 

Cnicimn oxide. 

••Cumphor (Synthetic)..j. 

Car bar yl (SrvlnOy). 

Curlnm black....*J"**. 

Carbon dm tide. .^^""sono***" 

(’arlxiii monoxide.....* 50 

Clilnrdnhr -8k|n.. 

ciiioi mated rnniphrn©-skin::::::::::***** 

Chlorinated diphenyl oxide. 

•C hlorlne . ........ 

chiofii,, 0 .1 

C C11 latino trifluorlde_....... &| 

^ footnolca at end of lable. 


1 HeMiin skm.::::::: 

IBethylamliif. it 

!>l”thy lamino ethanol - Skin... 10 

•*C Dh-tby i< ne It lam in©-8k In. 10 

DUliy Id lav, see Kthyl ether. 

Dlfhiorodlhromomcihane. 100 

C Dlrlycidyl ether (IKiK). a 

Dihydroxyltnixene, see 

llydrorpilmme... . 

Dlisobutyl ketone. 50‘ 

IMbopropylaitilno -Skin. 5 

Dlmethvxymethane, sc© 

Met It y ltd.. 

Dimethyl acetamide-Skin..10 

Dlmcthy luniiue. iq 

Dimrthylamliiolienrerie, see 

Xylidcne. .. 

Plim ihyluiiillne(N-<||iueiliyl- 

anlllne) -Skin. 5 

Dlmi tbylboireiir, so© Xylene. 

Dimethyl l.2aln,romo-2,2-dt- 

cbloro. tliyl phosphate, 

(Dlhront). . 

DinudhylformiiniMe- Kkln...::*** *io* 

2,A-1 Milletliylhcptitnone, se© 


Dlmethylphlhalate. 


60 

300 

76 

450 

1,000 

4,050 

0 

100 

400 

2U0 

700 

14 

00 

1,000 

4,200 

10 

60 

1.000 

7,000 

1 

0 

24 

74 

10 

60 

10 

42 

100 


as 

- 

60 

200 

s 

20 

10 

36 

10 

18 



s 

u 




3 

10 

30 

ai 

1 
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Table G-I—Con. 


DlmethylMilfnto - Skin. 

Dlnlf rolx iizi-ne (all Isomers) — * 
Skin . ......... ........... 

Dinltio o crc»ol -Skin.. IIV.HH 

Dliillrotolueiie- Skin.. 

Dlotan© (Dlcthyien© dioxide) — 
Skin. 

Diphmyi...;::*" 

Diphenyl Amine.:.*:** 

.. Dtplieny tmethaue dlisocyanat© 
(ace Methylene bbphenyl 

bncyamtl* (M 1)1).. 

Dlpropy hue ply col methyl 

ether Skin..... 

Di-sec, octyl phthnlaie (Di-i- ** 

ethylhcxy Iphlhulate).. 

*Kiidnaiil(au (Tldodan &) — 

Skin. 

P.ndrfn Skin." 

Kplchlorhydrin -Skin 

KI»N Skbi.” 

1,2-K|x>xy propane, se© 

EropyhneoihU*... 

2,3^-Kpnty.l-propanol, sc© 

Ulycldol. 

Kthe.nctiilol, s*-© Kthylmer- 

cap! an. 

Ethanol amine .„* 

2-Kthoxycth.mol - Skin.. __ 

2-KthoxyTthylacetHte (Uello- 

SiAve oectate) -Skin. 

Ethyl acetate. ... 

Ethyl anylate Skin.. 

Ethyl alcohol (ethanol).... 

Kthylamiue. 

Ethyl sec amyl ketone (6- 
metby 1-3 heptanon©)......... 

Ethyl henr.eno..... 

Kthyl bromide... 

Ethyl butyl ketone (3- 

UeptAiione)...... 

Ethyl chloride.. 

. Ethyl ether.. 

Kthyl format© .... 

Ethyl mercaptan.. 

Ethyl silicate.. 

Ethylene rhhwohydrln — Skin. . 

Klliylcnedlamlne.. 

Ethylene dlt>romlde, so© 1,3- 

Dlhroinoetliane... 

Ethylene dlchlorhle. se© 1.2- 

s DichhHoethane.. 

C Ethylene clycd dlnltrate 
and/or Nitroglycerin— Skin... 
Ethylene clycol mononiethyl 
ether ocetat©, see Methyl 

or 1 Insol vo aeetale. .... 

Ethylene inline—Skin. 

Ethylene oxide.. 

Ethyl dine cldorlde, se© 1,1- 

Dlcliloroethari©.. 

N-Elhylfiiorphollno -Skin. 

Eerhain. 

Eerrovunadlmn dust.... 

Kluorldc (as h). 

Eluot hie. 

Fluor otr icldorornc thane.___ 

Formic acM.. 

Euifural Sklu. 

Eurfuryl alcohol. 

Olycidol (2,3-U|K)xy 1- 

propanol).. 

Glycol tnonoethyl ether,^o© 

2-Kthosyethaiiol . 

Gulliioii, Ov so© AxUiphoa- 

vnethyl. .... 

Hafnium. 

lleptfulilor -Skin. 

Heptane (u-heptanc). 

If cxacblorfxd liano—Sk In.. 

Hexocliloroiinphthalene—Skin...., 

lies Mile (ii-hcxtmo)... 

2-lfexanotie.... 

Jlrmiic (Methyl bohutyl 

krl one).... 

Sec-llcxyl acetate.*. 

llydraiiue Skin. 

llydropon bromide. 

C llydro^cn chloride.. 

Hydrogen cyanldo—Skin. 

Hydr«ycn |m-io«Mo. 

Hydrogen scktilde.. 

Hydro>|uiuoiic.. 

•Indene.. 

Indium and compounds, as in..... 

C Iodine.... 

Im ox bio fiimo... 

Iron salts, soluble, as Fe.. 

Isoamyl « rtnte. 

IsoHmyl slrolinl.... 

JsotHityl A'-rtHte.. 

Isobutyl alcohol.. 

Ixopbof.nr.. 

Isopropyl in elute.:. 

lsoprot>> I Alcohol. 

lsopropylMinln©... 


600 

2,000 

1 

10 


0.2 

600 

l, BOO 

100 

410 

inn 

410 

60 

300 

i 

1.3 

3 

10 

6 

7 

10 

11 

1 

1.4 

0.06 

- 0.2 


2 

10 

46 


0.1 

a l 

1 


10 • 

mo 

626 

loo 

' 360 

IM 

700 

loo 

300 

25 

140 

250 

05O 

400 

•K0 

8 

12 
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Tablb 0-1—Con, 


Isopropylrthfr. 

Isopropyl glycldyl other (IOC). 

) KaUim. 

’ • Lead arsenate. 

'• Lind* no-Skin. 

/>. Lithium hydride. 

- L.P.O. (liquified i*cUolcutn 

' N. 

. Magnesium oxide fume. 

’ Muhithlou—Skin... 

*^ Maleic anhydride.. 

C Maniranese and compounds, 

- an Mn. 

.V Mesityl oxide. 

.V Metlianrlldol, see Methyl 

.mercaptan... ... 

Mathoxyrlilor. 

t. 2-Mcthoxycthauol, see Methyl 

cellosolve.. 

,‘.y Methyl arclale. 

. . Methyl acetylene (propyne).... 
Methyl ocetylene proiiadicna 

mixture (MAIM*). 

Methyl acrylate -Skin. 

v. Methylul(diroothoxymethane).. 

« Ji Methyl alcohol (methanol). 

Mcthylamlnc. 

Methyl amyl alconol, sec 

• Methyl bobutyl enrhlnol..... 

•Methyl isoumyl ketono. 

* Methyl (n amyl) ketono (2- 

• He pin none). 

C Methyl bromide-6kIn. 

Methyl butyl ketone, sec 2- 

lie&nnonc.. 

*• ''' Methyl ccll<*olvo-Skln. 

Methyl rrlln»ntve acetate-Skin 

• Methyl chloroform. 

Methyleyclohcxnne. 

■*'. Mcthylrvdohexunol. 

- o-Methyleyelohcxanone— Skin.. 
Methyl ethyl ketona (MKKJ, 

seo 2-liutanniie. 

Methyl formate. 

Methyl Iodide -Skin. 

* Methyl tsohutyl rarhinol -Skin. 
Methyl foobutyl ketone, sea 

*t llexone. 

Methyl Isocyanate—Skin. 

•• ’Methyl mercaptan. 

•// Methyl methacrylate. 

Methyl propyl ketono, seo ?- 

' w ; Pentanone. 

C Methyl silicate... 

C • Methyl styrene. 

' C Methylene Idsphenyl 

Isocyanate (MD1). 

> MolylnJenum: 

’* ; Soluble compounds............ 

'■ y. * Jaxoluble coin j mauds. 

■ 7 * Monomclhyl miINm> Skin,.... 
C Monometbyl hydrazine— 

Skin.. 

. Morpholine Skin. 

<■< Naphtha (cooltur). 

: • Naphthalene. 

V Nickel carbonyl.. 

'J: Nickel, tnclnl and soluble 

v*i . empds, as N1.. 

• V Nicotine Skin.. 

Nitric add. 

Nitric oxide.. 

'■* P-NItroanlllne— Skin. 

Nitrobenzene—Skin. 

m . P-Nllrochlorol>cntene-Skin.. 

Nit root bane... 

1 ' Nitrogen dioxide.. 

Nitrogen trlfluoride. 

Nltioglyrerlu—Skin. 

. Nltromi-thnne. 

>• 1-Nit ropro|>onc. 

S*Nltropropane . 

Nitrotoiuene * Skin... 

, Kttrofrlchloioinclhane, sco 

Chloropiciin. 

T OclachloronapbUiaiene-Skin_ 

’Octane. 

"Oil ml#t, particulate. 

Osmium i< troxide. 

* -Oxalicacid. 

* Oxygen dlfluoride. 

v Ozone. 

Paraquat-Skin. 

' , Silver, metal and soluble com- 

.. pounds.. 

Sodium fluoroucelate (1060) — 

•, Skin. 

Sodium hydroxide. 

, Stlhlne. 

’Stoddard solvent...... 

» Strychnine....... 

'f Sulfur dioxide.. 

V • Sulfur hcxuQuot Ide. 


Blf./U* » 


2,100 
M0 
0.9 
0.11 
0.6 
0.026 


0.02 

0.2 


6 


15 

2 

V 

0.2 

0.65 

20 

70 

J00 

400 

10 

60 


ifur dioxide.. 6 

Ifur liexuduot hie. 1,000 

See footnotes at cod of table. 


0.1 

1,000 

•6 

a 002 

i 

ai 

0.2 

0.6 


0 06 
2 

0 6 

1,160 

a 16 

13 

6,000 . 


RULES AND REGULATIONS 


Tablb G-I—Coo. 


Substance p.pjn.* mg./M* * 


Sulfuric odd... j 

Sulfur nioiiochlorlde... j g 

Sulfur |»entid1uoride.. 0.025 0.26 

Sulfuryl niimlda.... 6 20 

Systox, see Dcmelon du..... 

&MT.. 10 

TKIIP- Sklu. o.2 

Tellurium.... 0.1 

Tellurium hexafluoride. a 02 a 2 

TK I* I’—Skin. 0.05 

C Teiphonyls. i 0 

1,1,1.2*Tctrachloro-2,2-difluoro- 
. ethane. 600 4,170 

1.1.2.2- Te trachloro-1,2-dl fluor o- 

Hhane. 600 4,170 

1.1.2.2- Tctrjichlororihane-Sklu 6 95 

Tetrncldnroi thylenc, ice l’er- 

ehlornethykne.... 

Tctrocldnrouirthauc, see Carbon 

tetrachloride. ..... 

Tetrachloronaphtlialene—Skin... 2 

Tetiaelhyl lead (nsPb)-Skln. /0.100 

Tetmliydiofuran. 200 6‘j0 

Trtrumcthyl lead (as Vb)— 

Skin. /a 150 

Tetminethyl auccinunttrilo— 

Pkln. 0 6 3 

Tetrnn It route thane. j g 

Tctryl (2,4.6-trinilrophriiy 1- 

mclhylnltrrmiirir)- Skin. 1.6 

Thallium (soluble com¬ 
pound*)- Skin as T1. 0.1 

Tnlrnrn. 6 

Tin (iuorcaulc rinpds, except 

Snlli and SiiOi). 2 - 

Tin (organic empd*).... 0.1 

C Toiuene-2,4-diisocyanato. a 02 0.14 

O-Toluidine- Skin. 6 22 

Toviphenc, see Chlorinated 

cnmpheiir...... 

Tributy ! phosphate. 6 

1.1.1- Tricfilnroelhntie see 

Methyl ciilnroftMiti... 

1.1.2- Trlrhlornrttmne—Skin. 10 45 

Patalhlmi-Skln. 0.1 

1'entalNirane. a 005 0.01 

Pentnchloronaphthalcne— 8k|n.. 0. 6 

Priitacldoroplienol—Skin. 0. 5 

•Pentane. 600 l.fioo 

2-Pentanone... 2u0 700 

Pcrchloromethyl mercaptan.... 0.1 0.S 

1’errhloryl flnorlde. 9 13.6 

Phenol-Skin. 6 10 

P-l*hon> hue diamine -Skin. . . 0.1 

Phenyl ether (vapor). 1 7 

Pheryl filter-biphenyl 

miilure (vn|ior). 1 7 

I’henyli thylcne, see Styrene...... 

Phenyl Rlyr idyl ether (POE)... 10 60 

Phenylhydinnuc-Skin. 6 22 

Plmsdrln (Mt'Viuplios )— 

in. 0.1 . 

PlKwgenc (carbonyl chloride)... 0.1 0.4 

Phosphine. u 3 0.4 

Phosphoric & id... 1 

Phosphorus (yellow). 0.1 

Phosphorus |*ftlachlorlde... 1 

Phosphorus petdnsulfida... ] 

Phosphorus trichloride.. ....i.. 0.6 3 

Put hit IJc oidiydiids. 2 12 

Picric ne|d Skin . n \ 

PIval 0^ (2-Pivulyl-l,3- 

Indaudiouo).. 0.1 

Platinum (Soluble 8alts) as 

PI.... 0.002 

Propurgyl alcohol—Skin. 1 . 

h Propyl aerlnte. 200 640 

Propyl alcohol. 2U) 600 

n-l'iopyi nilrnte. 25 110 

Propylene dirhlortde. 75 350 

Propylene linlno-Skin. 2 S 

Propylene oxide. 100 240 

Propyne, »oo klcthyUcotykno. 

I’yrHhiuin.. 

J^Tldine . j. 15 

Quimme... a 1 0.4 

)t l>X—Skin....J 

llho<l|uiai. Metal fume and 
dusts, ns 1th. a i 

Itnnnel." "j 

ltoleuoue (coiniurrrirtl).g 

Seleultun cont|ioiiuds (ax Sc).0. 2 

Selenium hexnfltmrkle.. 0.05**’ a 4 

TrlchltNOutelhane, soo Cbioro- 

farm.. 

Tncliloronaphlhalcne—Skin..j"" 

1,2,3-T rh'ti laropr opane. g0" goo 

1,1,2-TrMduro 1,2,2 trllluoro- 

elhane. 1 000 7 coo 

Trtethylamlne. 26 ' 100 ' 

Trliluuromonobr oinoutolhane... L000 C 100 


16LZ 


Tail, O-I—Con. 


p.p tn.« mg /T. 1 * • 


•Trlmi'lliyl lifntrw.. 

?.*.6-Trhiilinplioit<»l, l’icrlc 

•<•1.1. 

2.4.C Tilnllmptirnj lm.LJiy 1- 

nilramliu-, ivo Tctryl. 

Trluitruli'liicip* Hklit... 

Tillc[Iicvrray| ....... 

Tilpltonyl pliivpltiitr.. 

Tuih.'.li'n and comiKHmilii, u 

Rnlill.lc.. 

Ilijtollllilc....... 

Tiir|iciilliir.. 

Vrunuim Omluriil) aol. niui 

liw>l. rninpouutls as U...._.., 

C Vunadlum: 

V|0,iliM..... 

r fume... 

Vinyl Pcnrcnc, rce Stymie_ 

H U Vinyl rliioritic.. 

VlnylpynnHc, ,co Acrylunitrilc... 

Vinyl tntllcnc___ 

Wiirfnrtn.. 

Xylene (lylnt).. 

X ylltllnn -Skin.. 

Vltrllltn . . 

Zinc rtilnrtrlc films.. 

Zinc inlilc 'lime. . 

Zirconium cuin|ioumL<i (rui Zr).... 


•WTO Addition. 

• P»rt» of vnpor nr ca« per ndlllon |>orls of contoml- 
tilled llr by volume ul M* li. and 700 mm. 11, procure. 

» Apprnvimato mllligranu of portlculuto iier cubio 
Ineler of air. 

(No fool note “c” Is used to avoid confusion with 
Cellini; value notntiom.) 

'All Mmuipl.rrlc cimeentrnllon of not nir.ro tlian 
0.02 p P ni.. or persona! protection may Ira necessary 
to avoid lie.idocho. 

• As sampled met bod limt docs not collect vnpor. 

i Frir romrol ol yenrral room air, biologic monitor'll, 
b essential lor frarsoimol control. 


Tabli 0-2 


Benzene (Z37.4-1900)_ 

Beryllium and beryllium 
compounds (Z3729-1970). 
Cadmium duet (ns Cd) 

(Z37.5-1070) .. 

Cadmium fume (as Cd) 

(Z37.5-1970) ... 

Carbon disulfide (Z37.3- 

1908) .. 

Carbon tetrachloride 

(Z37.17-1907) . 

Ethylene dlbromlde 

(Z37.31-1970) . 

Ethyiene dlchlorlde 

(Z37.21-1909) _ 

Formaldehyde 

(Z37.16-1967) .. 

Hydrogen fluoride 

(Z37.28-1969) _ 

Fluoride ns dust 

(Z37.28-1066) _ 

Lead and Its Inorganic com¬ 
pounds (Z37.11-1969)_ 

Methyl chloride 

(Z37 18-1909) _ 

Methylene chloride 

(Z37.23-1969) ...__ 

Orgnno (alkyl) mercury 

(Z37.30-1900) __ 

Styrene (Z37.12-1969)_ 

Tetrnchloroethylcne 

(Z37.22-1067) _ 

Toluene (Z37.12-1967)_ 


t-hour time 
weighted 
average 

- 10 p.p.m. 

. 0.002 mg./M*. 

- 0.2 mg./M*. 

- 0.1 mg./M*. 

- 20 p p.m. 


Hydrogen sulfide 

(Z37.2-1966) _ 

Chromic acid and chromates 

(Z37J-107I) _ 

Mercury (Z37A-1971)..__ 


- 10 p.p.m. 

. 20 p.p.m, 

- 60 p.p.m. 


-- 8 p.pjn. 


3 p.p.m. 

26 mg./M*. 

0.2 mg./M*. 

100 p.pjn. 

600 p.p.m. 

0 01 mg./M*. 
100 p.p.m. 

100 p.pjn. 
200 p.p.m. 

Acceptable 

ceiling 

concentration 


-- 20 p.pjn. 


1 mg./lOM*. 
1 mg./lOM*. 


Ho. 106—Ft. n- 
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T*»l« Ol-Kimu uwna 


tutauiKi 

MHra- 
L*r» rfUllif*: 

Wuwli (r«*|Wf»l»lr). 

Quarts (UHalduil). 


Mpprf • Mc/M • 


MO» lOmf/M* - 


%8IO,fft 


CrL«lol>oltle U* V, (|i« 
tnlufl calf ulaltxi lr«Mu Hip 
count or uium formulue (or 
aiiarlK. 

Trloymiui: u*o V t (ho valua 
calculated from the for¬ 
mulae hr quart/. 

Amor|>hou*. Ifichidinc natural 
dialocuoctous earth. 


%*IO,4 2 

%sioTTa 


Treinofito. 


20 Mmc/M» 

%mot 

ft 20iup/AI* 


Silicates (Jr** than 1 % cry*- 
tallluo glhra): 

AjImmI"*- -12 fll>rr* (w*r 
nillllltter greater than 6 
inlcrotu in length » or... . 

Mica... 

8uupstono. 

Taic...;;;; 

I’or Hand cement.** 

Oranlilta (natural). 

(Joal dust (respirable fraction 
Ions than ft% 8IO»). 


For nioro than 6% 8IO» . 

Inert or NuKanco Dust: 

Hmplrahlo fraction_ 

Total dust. 


. 2.4inf/M* 

or 

. lOrogAI* 

%8IOH2 

1 ft fttng/M* 
ftO 16mg/M* 


Notk: Conversion factors— 
mppcfx&VJm million particles per cubic meter 
"Particles per c.c. 

• Millions of Particle* per cubic foot of air, based on 
u ! , ~.V B,r “ ,n P«™ counted liy lieluficid lalinlcs ' 

h tl£\£Z!!!!!e a ?. 0 ' "y»l»IJIno «IHc« In the formul* 

. |f 7i?~ nt i d ? t '' r, " l '! pd ,rom » lr l >orne semplce, 

«»|>t In those ln<tenr.a In which other methods here 
been ehown In be ep|i!lrehle. * Te 

l . iy 1,10 nicinbreiie niter method et 
130 X phese contrast tunuidllcetinn. 

• noth concentration end ten cent niiartz for ttie 
eppl cetlrm o( this limit ere to to determined froti 
cherecteriellce: 05 **"* * ,l '*' , '' icc ‘ r>r wl»b the teUowliie 


A.rodynemlc dlnmclcr 
(unit density iphore) 


Percent pewlne 
•elector 


88$ • M « K . if- flyiirerorrcapondhTfj 

to mat or 2.4 Mg/M* In the table for coal dust is 4 s Mg/M* 

S 1910.94 Vcmil.iiinn. 

(a) Abrasive blasting— (1) Defini¬ 
tions applicable to thik paragraph —id 
A brasive. A solid substance used In an 
abrasive blnslinir operation. 

(ill Abrasive-blasting respirator. A 
continuous flow nir-llnc respirator con¬ 
structed so that it will cover the wearer’s 
head. neck, and shoulders to protect him 
iroin rcboundinc abrasive. 

(iii) Blast cleaning barrel. A complete 
enclosure which rotates on an axis, or 
which has an internal moving tread to 
tumble the parts, in order to expose vari¬ 
ous surfaces of the parts of the action of 
•n automatic blast spray. 

(iv) Blast cleaning room. A complete 
enclosure in which blasting operations 
are performed and where the operator 
works inside of the room to operate thc- 
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blasting nozzle and direct the flow of the 

- abrasive material. 

<v> Blasting cabinet. All enclosure 
where the operator stands outside and 
operates the blasting nozzle through an 
opening or openings In the enclosure. 

(vi) Clean air. Air of such purity that 
H will not cause harm or discomfort to an 

- individual If It is Inhaled for extended 
!>criocIs of time. 

<vil> Dust collector. A device or com¬ 
bination of devices tor separating dust 
from the air handled by an exhaust 
ventilation system. 

(viiii Exhaust ventilation system, A 
system for removing contaminated air 
from a space, comprising two or more 
of the following elements (a) enclosure 
i ° r hood - ( l» duct work, (c) dust collect¬ 
ing equipment, (d) exhauster, and <e) 
discharge stack. 

<ix> Particulate-filter respirator. An 
air purifying respirator, commonly re¬ 
ferred to as a dust or a funic respirator 
whir .1 removes mast of the dusi, or fume 
from the air passing through the device. 

(x) Respirable dust. Airborne dust in 
sizes capable of passing through the up¬ 
per respiratory system to reach the 
lower lung passages. 

<xl) Rotary blast cleaning table. An 
enclosure where the pieces to be cleaned 
are positioned on a rotating table and are 
passed automatically tlirougli a series of 
blast sprays. 

(xil) Abrasive blasting. The forcible 
application of an abrasive to a surface 
by pneumatic pressure, hydraulic pres¬ 
sure. or centrifugal force. 

(2) Dust hazards from abrasive blast¬ 
ing. (l) Abrasives and the surface 
coalings on the materials blasted are 
shattered and pulverized during blasting 
operations and the dust formed will con¬ 
tain particles of respirable size. The com¬ 
position and toxicity of the dust from 
these sources shall be considered In mak¬ 
ing an evaluation of the potential health 
hazards. 

(11) The concentration of respirable 
dust or fume in the breathing zone of 
the abrasive-blasting operator or any 
other worker shall be kept below the 
levels specified in | 1910.93. 

(Hi) Organic abrasives which are com¬ 
bustible shall be used only in automatic 
systems. Where flammable or explosive 
dust mixtures may be present, the con¬ 
struction of the equipment, including the 
exhaust system and all electric wiring 
shall conform to the requirements of 
/ mcrican National Standard Installation 
of Blower and Exhaust Systems for Dust 
Stock, and Vai>or Removal or Conveying 
Z33.1-19C1 (NFPA 91-1961), and Amer¬ 
ican National Standard National Elec¬ 
trical Code, Cl-1968 (NFPA 70-1968) , 

The blast nozzle shall be bonded and i 
grounded to prevent the buildup of static I 
charges. Where flammable or explosive 
dust mixtures may be present, the abra- c 
slve blasting enclosure, the ducts, and the i 
dust collector shall be constructed with « 
loase panels or explosion venting areas < 
located on sides away from any occupied i 
area, to provide for pressure relief in case \ 
of explosion, following the principles set 
forth in the National Fire Protection ( 


e Association Explosion Venting Oulde. 
NrTA 68-1954 

o <3> Blast-cleaning enclosures. (1) 
d Blast-cleaning enclosures shall be ex- 
n hnust ventilated In such a way that a 
continuous intsnrd flow of air will be 
t maintained at all openings In the en- 
ii closure, during the blasting oiwation. 
u All air Inlets and access openings 

shall be baffled or so arranged th;.t by the 

- combination of inward air flow and baf- 
t fling the cscaix; of abrasive or dust par- 
t liculcs into an adjacent work area will 

bo minimized and visible spurts of dust 
' will not be observed, 
r <b> The rate of exhaust shall be suf- 
e flcicnt to provide prompt clearance of the 
e dust-laden air within ttie enclosure after 

- the cessation of blasting. 

1 w. <c> Bcfole t,le enclosure is opened, the 
blast shall be turned oil and the exhaust. 
i system shall be run for a sufficient period 

- of time to remove the dusty air within 
, the enclosure. 

(d) Safety glass protected by screon- 
. ing shall be used in observation windows, 
t where hard dccp-cuttlng abrasives are 
• used. 

s (e) Slit abrasive-resistant baffles shall 
be installed in multiple sets at all small 
i access openings where dust might escape. 

I and shall be inspected regularly and re- 
: placed when needed. 

(f) Doors shall be flanged and tight 
when closed. 

i . , *- )ools on blast-cleaning rooms 

. shall be operable from both laside and 
outside, except that where there la a 
small operator access door, the large 
work access door may be closed or opened 
from the outside only. 

(4) Exhaust ventilation systems (i) 
The construction. Installation, inspec¬ 
tion, and maintenance of exhaust sys¬ 
tems shall conform to the principles and 
requirements set forth in American Na¬ 
tional Standard Fundamentals Govern¬ 
ing the Design and Operation of Local 
Exhaust Systems. Z9.2-3960. and ANSI 
Z33.1-1961. 

(a! When dust leaks arc noted, re¬ 
pairs shall be made as soon as possible. 

(b) The static pressure drop at the 
exhaust ducts leading from the equip¬ 
ment shall be checked when the Installa¬ 
tion is completed and periodically there¬ 
after to assure continued satisfactory 
operation. Whenever an appreciable * 
change In the pressure drop Indicates a 
partial blockage, the system shall be 
cleaned and returned to normal operat¬ 
ing condition. 

(HI In installations where the abra¬ 
sive is recirculated, the exhaust vcntila- 
t L on .. sy “ U ™ to ‘ blasting enclosure 
shall not be relied upon for the removal 
of fines from the S|>ent abrasive Instead 
of an abrasive separator. An abrasive 
separator shall be provided for the 
purpose. 

(iii) The air exhausted from blast- 
cleaning equipment shall be discharged 
through dust collecting equipment. Dust 
collectors shall be set up so that the ac¬ 
cumulated dust can be emptied and re 
moved without contaminating other 
working areas. 

(5) Personal protective equipment. (1) 
only respiratory protective equipment 
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THI* 29—Labor • 

CHAPTER XVII— OCCUPATIONAL SAFETY 
AND HEALTH ADMINISTRATION, DE 
PARTMENT OF LABOR 
PART 1910—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

C'ircinoecns 

Pursuant to section 6(b) nnd <c> of the 
IWilllams-Stcigcr Occupational Safety 
and Health Act of 1070 (29 U SC. 655) 
_aml Secretary of Labor's Order No. 12-71 
(30 I’R 8754), Part 1910 of Title 29, Code 
of Federal Regulations, Is hereby 
Amended In the manner set forth below, 
Hn order to provide standards dealing 
clth the exposure of employees to certain 
substances that are known to cause 
.cancer. . 

Background. On May 22,1972, the Dep¬ 
uty Assistant Secretary of Labor for 
Occupational Safety and Health re¬ 
quested Information from the Director of 
.the National Institute for Occupational 
Safety nnd Health (NIOSH) on nine sub- 
istnnces alleged to be carcinogens. As part 
of his effort to gain the best available 
scientific data, the Director published on 
uly 0,1972, at 37 FR 13285, a request for 
information concerning 15 substances. 
|Tlie data, arguments, and conclusions re¬ 
ceived by NIOSH were made available to 
the Occupational Safety and Health Ad- 
imlnintration. 

On January 4, 1973, a petition for an 
lemcrgcncy temporary standard from the 
Oil, Chemical, and Atomic Workers 
Union (OCAW) and Health Research 
Group (HRG> was received by the De¬ 
partment of Labor. The petition con¬ 
tained relevant information on the 
danger of exposure to 10 carcinogens, and 
suggested regulations to prevent worker 
exposure to the substances. 

On February 9, 1973, a notice was pub¬ 
lished In tire Federal Recister (30 FR 
4037) of the receipt of the petition for 
Issuance of an emergency temporary 
si .ndard, and information was requested 
from interested persons on the issues in¬ 
volved. In response to the notice, more 
than 50 written comments were received. 

I An emergency temporary standard on 
carcinogens was promulgated on May 3, 
1973, at 38 FR 10929. The standard con¬ 
cerned work practices and controls de¬ 
signed to protect employees from expo- 

I aurc to 14 carcinogenic substances. 

A standard advisory committee on car¬ 
cinogens was appointed and began its 
meetings on June 25, 1973. The members 

I of the committee represented employers, 
employees. Federal and state agencies 
and professionals. The committee termi¬ 
nated its meetings on August 24, 1973, 
and submitted to the Assistant Secretary 

I of Labor for Occupational Safety and 
Health its recommendations for a stand¬ 
ard on certain carcinogens on August 27, 
1973. The recommendations were pub¬ 
lished in the Federal Recister on Sep- 

I temper 7.1973 (38 FR 24375). 

This rulemaking proceeding was com¬ 
menced under section C (b) and (c) of the 
Act. with the emergency temporary 
standard serving as a projjosal as re- 


1 

I 

I 

I 


I 
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qulrcd by section 6(c)(3) of the Act. 
Notice of the proceeding was published in 
the Federal Register on July 16, 1973 
(38 FR 18900). On July 27. 1973. a revi¬ 
sion of the emergency tcmi*orury stand¬ 
ard was published at 38 Fll 20074, and 
an amended notice of rulemaking pro¬ 
ceeding was published at 38 Fit 22141, on 
August 16,1973. 

The notices invited Interested persons 
to .submit, prior to September 5. written 
comments, data and arguments concern¬ 
ing the proposals, and also provided for 
the presentation of oral testimony nt a 
public hearing scheduled for September 
11-14, 1973. Numerous written comments 
were received nnd about 30 parties testi¬ 
fied nt the heating. The record of the 
hearing was initially held open until 
September 28, for additional comments. 
After the close and certification of the 
record by the administrative law judge, 
additional comments mailed on or be¬ 
fore September 28 were received. On Oc¬ 
tober 2 the judge reopened the record 
for the limited purpose of including these 
additional comments. On October 15, the 
judge closed the proceeding and lor- 
varded the certified record to the Assist¬ 
ant Secretary of Labor for Occupational 
Safety and Health for final decision. 

A final environmental impact state¬ 
ment on tire proposed standard on car¬ 
cinogens was filed with the Council on 
Environmental Quality on October 2, 
1973, and copies were distributed to ap¬ 
propriate agencies. In a letter dated No¬ 
vember 2, 1973. the Council pointed out 
alleged deficiencies in the statement filed. 
Pursuant to that letter, a supplement 
to the statement was sent to the Council 
on November 29, 1973, with a request for 
a waiver of the full, 30-day review pe¬ 
riod. By letter dated December 10, 1973, 
the Council advised that the request had 
been denied. Notice of the filing of the 
.supplement was published by the Coun¬ 
cil on December 14, 1973 (38 PR 34488). 

The following are the major issues 
raised in the record of this proceeding: 

(1) Selection ol carcinogens. Some 
participants in this proceeding have 
demanded to know the criteria for the 
selection of tire 14 substances for reg¬ 
ulation. As the written submission of 
Uniroyal Chemical notes, thirteen com¬ 
pounds derive from Appendix A to the 
1972 TLV pamphlet published by the 
American Conference of Government In¬ 
dustrial Hygienists (ACGIH). Alpha- 
Nnphlhylaminc, which is not in the ap¬ 
pendix, lias been added because It has 
frequently been found, in industrial ex¬ 
perience and in epidemiologic studies, 
together with beta-naphthylaminc, nnd 
because experimental animal studies 
demonstrate its independent carclno- 
gencity. Dimethyl sulfate, which Is In the 
appendix, is not included in the stand¬ 
ards because it was concluded after con¬ 
sideration of the rclevnnt literature that 
the documentation of its carcinogenicity 
was Inadequate. The substances listed by 
ACGIII (except one) were selected In 
order to take advantage of the work and 
Judgment of that croup. Also, ten of the 


L 


fourteen substances were proposed to the 
Occupational Safety and Henlth Admin¬ 
istration (OSIIA) for regulation by 
OCAW und HRO In their petition. 

(2) Documentation ol carcinogenicity. 
The National Institute for Occupational 
Safety and Health (NIOSH). as official 
scientific advisor to OSI1A, submitted to 
OSHA fourteen hazard review docu¬ 
ments; one lor each of the substances 
included in the standards. Each hazard 
review document contains a summary 
und evaluation of information and data 
obtained by NIOSH, Including experi¬ 
mental animal and epidemiologic data. 
All but one of the substances are con¬ 
sidered by ACGIH to be carcinogenic In 
man and/or animals. 

In promulgating these standards, 
OSHA has relied extensively but not ex¬ 
clusively. on the hazard review docu¬ 
ments prepared by NIOSH. Rome of the 
substances are recognized as human car¬ 
cinogens by some employers participat¬ 
ing in this proceeding. For instance, 
although Young Aniline Works appar¬ 
ently takes issue with the studies which 
demonstrated Benzidine to be a human 
carcinogen, the Benzidine Task Force of 
the Synthetic Organic, Chemical Manu¬ 
facturers Association docs not op|)osc 
OSHA considering benzidine as carcin¬ 
ogenic to humans. 

The essence of the NIOSH hazard re¬ 
view documents follows. 

2-Acctylami n o/l uoi cnc. Experimental 
animal investigations Involving rats, 
mice, rabbits, dogs, hamsters and fowl 
have demonstrated the carcinogenicity 
of 2-Acetylr.minofiuorene (2-AAF). In¬ 
vestigations into the mechanism whereby 
2-Acctylamlnofiuotene exerts its carcin¬ 
ogenic effect have demonstrated that the 
N-hydroxylatcd metabolite, N-hydroxy- 
2-AAF, was produced in several nnima! 
species nnd was more carcinogenic than 
the parent compound. The National Can¬ 
cer Institute (NCI i demonstrated HIM 
humans also metabolize this substance to 
the same carcinogenic metabolite. From 
these findings, it seems reasonable to 
conclude that 2-AAF. which has been 
shown to be carcinogenic in many ani¬ 
mal species, is carcinogenic in man. 

4-Aminodiphcnyl. The potential of 4- 
Aminodiphenyl (4-ADP) to induce blad¬ 
der cancer in humans has been estab¬ 
lished in epidemiologic studies conducted 
uy Melick ct al. and Koss et al. Deich¬ 
mann & ltndomski considered 4-ADP to 
possess a relative carcinogenic potential 
for the dog G times greater than that of 
bcta-Naphthylnininc, 17 times greater 
than that of 4-Nitrobiphenyl and 27 
tunes greater than that of Benzidine. In 
addition, the carcinogenicity of 4-ADP 
lias been well-established in the open 
scientific literature with demonstrated 
potential for malignant tumor Induction 
In rabbits and mice. Hie accumulated 
experimental and epidemiologic evidence 
have demonstrated 4-Anilnodlphcnyl 
may be the most hazardous aromatic 
amine regarding carcinogenic iiotcnllal. 

Benzidine. Benzidine was demon¬ 
strated to be carcinogenic in experi¬ 
mental anlnml investigations involving 


FEDERAL REGISTER, VOl. 39, NO. 20—TUESDAY, JANUARY 29, 1974 








RULES AND REGULATIONS 


l 




*, does, hamsters, and mice. Fplderni- 
glc Investigations of worker popula- 
m exposed to Benzidine have clearly 
nonstruted that this substance and 
salts are also carcinogenic In humans. 
d Incidence of urinary bladder call- 
in workers exposed to Benzidine In 
se epidemiologic investigations greatly 
ceded the Incidence of this disease in 
i general population. 

.3'-Dlchlorobcuzidinc. The dcterml- 
;lon that 3.3'-L)ichlorot)cn/.idine 
?D> Is potentially carcinogenic for 
nans rests on the determination that 
B has been shown to be carcinogenic 
controlled nnima! studies Involving 
s, mice and hamsters. A elcarly dc- 
-d and statistically significant worker 
mlatlon exposed to DCB only. In either 
ixust or In the present, is difficult to 
ertatn. Existing worker populations 
'e been either exposed to other listed 
tmical carcinogens In thefr past work 
icrlence or are presently being exposed 
other suspect carcinogens in addition 
DOB. Therefore, the case for the 
nan carcinogenicity of DCB must rely 
extrapolation tc humans of th( most 
■tlncnt animal studies of oncogenesis, 
rhe studies by the NCI concerning the 
uctlon of tumors, significantly lnclud- 
bladder tumors in hamsters, and the 
dies by Pliss ct al. concerning the 
uctlon of tumors In mice and rats 
■sent experimental evidence of tumor 
iductlon in three animal 'species, 
i I though DCB has been detected In 
i urine of workers receiving a mlni- 
im of exr>osure, the metabolism of this 
(stance Is unclear, although It prob- 
y differs from that of other carcino- 
lic aromatic amines such as Benzidine 
i bcta-Naphthylamine. 
\-DimethyUiminoazobcnzcne. Numer- 
i reports concerning carcinogenicity 
4-Dimethylaminoazobcnzene (DAB) 
experimental animals have been pub- 
led. Tills substance was demonstrated 
L>© carcinogenic In rats, dogs, neonntal 
cc and tiout. The similarity In melab- 
;m of various aromatic amines in 
;s ai)d humans, emphasizes the lin- 
■tanco of the finding that DAB has 
n demonstrated carglnogenic for dogs. 
tlphp-Naphthvlamine. The comamt- 
Llon of alpha-Kaphthylamlne (1-NA) 
bcta-Naphthylamine (2-NA) a potent 
•clnogcn, and mixed occupational cx- 
jurcs Involving 1-NA and other aro- 
tic amines has confounded the cpl- 
niologtc conclusion tliat 1-NA is car- 
ogcnlc In inan. Both 1-NA and 2-NA 
(readily metabolized to various dcrlva- 
es, several of which have a demon- 
ated carcinogenic potential In cxperl- 
ntal animals. The dcmonsti atlon that 
metabolite of 1-NA, N-Hydroxy-1- 
phtliylninlne, possessed a greater car- 
(ogcnlc potential than the corrcspond- 
! 2-NA metabolite, N-IIydroxy-2- 
phUiylnmlnc, emphasizes thLs consld- 
itlon. In addition, the extensive cpi- 
inlologtc study In the dyestuffs indus- 
i conducted by Case failed to eliminate 
active role for 1-NA ns a huinnn blad- 
r carcinogen. 

beta-Naplithi/laminc . heta-Naplilhyl- 
itno (2-NA) was demonstrated to In¬ 


duce cancer of the urinary bladder In 
dogs, rhesus monkeys and hamsters. 
Tumors were Induced In other organs of 
rats and mice exposed to 2-NA although 
attempts at tumor Induction In rabbits 
was unsuccessful. Epidemiologic Investi¬ 
gations of worker populations exposed to 
2-NA clearly demonstrates that this sub¬ 
stance is carcinogenic In humans. 

4-Nltrobiphcnyl. Because of the struc¬ 
tural similarity of 4-Aminodlphcnyl to 4- 
Nitrobiphcnyl and the experimental evi¬ 
dence for In vivo formation of 4-Amino- 
diphenyl from 4-Nltrobtphenyl, the epi¬ 
demiologic investigations published by 
Mcllck et al. and hy Koss ct al. arc of 
special significance. These studies have 
demonstrated the potential of 4-Amlno- 
diphenyl to induce urinary bladder cun- 
cer In humans. The case of the carcino¬ 
genicity of 4-Nitrobiphenyl is strongly 
supported bv tire induction of urinary 
bladder cancer In dogs, the evidence that 
4-Nitrobiphenyl is metabolized. In vivo, 
to 4-Aminodiphcnyl (a highly carcino¬ 
genic aromatic amine), and the possibil¬ 
ity that the cases of human urinary blad¬ 
der cancer attributed by Mcli'-k et al. to 
4-Amlnodlphenyl only, may have been 
Induced by exposure to 4-Nitroblphenyl 
as well. 

N-NUrotoriimrthylamine. The carcino¬ 
genicity of N-Nitrosodlmcthylainine 
(D\1N) for the liver and Kidney of the 
rat has been repeatedly demonstrated In 
experimental studies. In addition, pri¬ 
mary tumors of the lungs have been in¬ 
duced In rats administered ornl doses of 
DMN and inhalation of DMN has pro¬ 
duced tumors of the nasal area. Other 
experimental animal Investigations have 
demonstrated the carcinogenicity of 
DMN for the mouse, the hamster, the 
guinea pig, the rabbit and several species 
of fish. In view of this broad spectrum 
of carcinogenic activity In experimental 
animals. DMN must be regarded as po¬ 
tentially carcinogenic for man. 

beta-Propiolactone. The carcinogenic¬ 
ity of bcta-Proplolaclorie (BPL) has been 
demonstrated in mice by skin applica¬ 
tion, subcutaneous injection and intra- 
peritoneal Injection. Malignant tumors 
have been induced in rats by subcuta¬ 
neous injection, intratracheal adminis¬ 
tration. and intragastrtc- feeding. Skin 
application to humsters induced a very 
high incidence of skin tumors. Although 
epidemiologic evidence demonstrating 
BPL to possess a carcinogenic potential 
for humans is not available, the weight of 
the experiment!)] animal data Indicates 
that BPL Is also a carcinogen in humans. 

bislChloromethyl)ether. Investigations 
with experimental animals (mice and 
rats) have demonstrated that blsichloro- 
mcthyl)ether (BCME) is h very hazard¬ 
ous carcinogenic substance. Skin appli¬ 
cation or subcutaneous injection of ex¬ 
perimental animals has resulted in 
malignant lesions ,-t the site of applica¬ 
tion or injection and in malignant tumors 
of the lungs. Of significance was the 
demonstration that 1 ppm or 0.1 ppm of 
BCME Ir. air, induced lung cancer in 
mice or rats. Epidemiologic investiga¬ 
tions conducted separately by the Na¬ 
tional Institute for Occupational Safety 


and Health and others demonstrated 
that employee exposure to BCME Is ex¬ 
tremely hazardous with a high probabil¬ 
ity of lung cancer. 

Chloromrlhyl Mrthyl ethe . The re¬ 
sults of Invest Igatlons with experimental 
animals exposed to commercial grades 
of Cliloroiucthyl methyl ether iCMME) 
have been Inconclusive regarding the car¬ 
cinogenicity of tills substance because 
of contamination by small concentra¬ 
tions of the highly carcinogenic 
bis- derivntivo-bisiChloroniethyl > ether. 
However, experimental animal investiga¬ 
tions involving chemically purified 
CM ME have demonstrated that this sub¬ 
stance possesses a carcinogenic potential. 

Epidemiologic investigations reported 
in 1072 and in J973 strongly Implicated 
CMME as a human carcinogen, although 
concomitant exposure to BCME cannot 
be discounted. 

4.4' - Mctliyleiic-bis(2 - cliloroaniline). 
Tlic results of experimental animal stud¬ 
ies involving rats and mice, as reported 
by three different groups of investigators, 
have clearly demonstrated a carcinogenic 
potential for 4.4 -Methylenc-bls(2-clilo- 
roanlllne). The results of two Industrial 
studies involving workers exposed to 4.4'- 
Methylcne - bis(2 - chloroaniline) were 
not definitive and cannot be relied upon 
to assess the hazards of occupational ex¬ 
posure to this substance, although one 
of the studies reported that several 
exposed workers developed hematuria. 

Ethylencimive. The carcinogenic po¬ 
tential of cthyleneimine (El) has teen 
confirmed by a study conducted by Wal¬ 
pole in 1954 involving rats and one spon¬ 
sored by the National Cancer Institute 
Involving mice. In the first study, ani¬ 
mals developed injection site sarcomas 
which the investigators attributed to the 
direct action of Ethyleneimine, and 
in the second study 80 percent of the 
animals developed tumors, including 
more than one-half with hepatomas 
(which the investigators stater! had 
“malignant potentiality”) and almost 
three-quarters with pulmonary tumors. 
Although high doses of El v.ere admin¬ 
istered the investigators stated there 
was no way to predict whether man 
would be more > or less susceptible to 
tumor induction by El. 

The case for the carcinogenicity o f 
El, then, rests on the extrapolation to 
humans of the findings in two separate, 
controlled animal studies. Tills position 
is compatible with that of NIOS11 con¬ 
cerning the prior demopstration of car¬ 
cinogenicity in at least two animal 
studies. 

A major question of occupational car¬ 
cinogenesis relates to the extrapolation 
of results of animal experimentation to 
humans. The basis of numerous objec¬ 
tions to the proposals is that, even as¬ 
suming the validity of animal experi¬ 
ments, such do not furnish sufficient evi¬ 
dence that Uie substances involved are 
carcinogenic to humans. Extrapolation 
of results obtained by animal experimen¬ 
tation is alleged to be vitiated by sever¬ 
al considerations: (a) That certain can¬ 
cers are siieclfic only to some species; 
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(b) that the condition* of animal ex- 
prrlincnU arc out of proi>ortlon to. and 
not consistent with, conditions prevailing 
In Industrial exposure; and <ci that no 
cancers have yet been detected in hu¬ 
mane exposed to the substances. For 
those substances whose metabolism is un¬ 
derstood. and is similar In both animals 
and man. the (act that they lndu. c can¬ 
cers In onlma’s warrants the expectation 
that they will Induce cancers in tnen. 
'lhls applies to the substances which 
cause urinary bladder cancers in nnimuls 
acting, not directly, but indirectly 
through the mediation of metabolites 
formed both in experimental animals nnd 
In exposed workers. This Is also true of 
those substances which apparently re¬ 
quire no mctnbollc alteration but attack 
a particular biologic system (e g., respira¬ 
tory tract, alimentary canal) which is 
similar in both animals nnd humans. 

The objections raise the much broader 
Issue of human exposure to a chemical 
which is only known to have caused can¬ 
cers in experimental animals. 

It Is Important to note that some op¬ 
ponents of the regulation of such chemi¬ 
cals do not ndvocatc treating them as if 
they were harmless with respect to car¬ 
cinogenic potential. Several employers, 
for instance insist that such substances 
must be treated with "care'’ or “respect," 
while also insisting that they call lor 
significantly less protection than those 
substances known to be human carcino¬ 


gens. 

We think It improper to afford less pro¬ 
tection to workers when exposed to sub¬ 
stances found to be carcinogenic only in 
experimental animals. Once the car¬ 
cinogenicity of a substance has been 
demonstrated in animal experiments, the 
practical regulatory alternatives are to 
consider them either non-carcinogenic 
or carcinogenic to humans, until evidence 
to the contrary is produced. The first 
alternative would logically require, not 
relaxed controls on exposure, but exclu¬ 
sion from regulation. The other alterna¬ 
tive logically leads to the treatment of a 
substance as if it was known to be car¬ 
cinogenic in man. 

We agree with the Director of NIOSII, 
and the report of the Ad Hoc Committee 
on the Evaluation of Low Levels of En¬ 
vironmental Chemical Carcinogens to I he 
Surgeon General, VS. Public Health 
Service, April 22, 1970, that the second 
alternative Is the responsible and correct 
one. Tills decision nccords with the work 
practices of some who object to the pro¬ 
posed regulation. For example, although 
the Pharmaceutical Manufacturers As¬ 
sociation argues for the exclusion of re¬ 
search laboratories from the standard, it 
states as its ground the fact that em¬ 
ployees In Pharmaceutical research arc 
taught to Work with all chemicals under 
the assumption that they are dangerous, 
unless It Is specifically known that they 
are not. 


(3) The petition, zero tolerance, and 
permit system. The petition of Oil, Chcnir 
' leal and Atomic Workers Union '(OCAW) 
and Health Research Group (HUG) for 
an emergency temporary standard on 


ten substances proceeds on the assump¬ 
tion that any exposure to any amount of 
a carcinogenic substance must be pre¬ 
vented. Accordingly, it proitoscs a stand¬ 
ard of zero tolerance permitting no ex¬ 
posure whatsoever. This objective would 
be accomplished by means of a permit 
system nnd frequent monitoring and re¬ 
port in*.’ 

We agree with the Ad Hoc Committee 
on the Evaluation of Low levels of En¬ 
vironmental Chemical Carcinogens that 
a snfc level of human exposure to any of 
the Mcarcinogcns cannot be established 
by application of present knowledge. Hut 
we are not prepared to draw from this 
state of knowledge the conclusion that 
such levels do not exist. First, It Is the 
professional opinion of many knowledge¬ 
able people that ns yet undetermined 
safe levels of exposure i>ossibly do exist. 
Also, a conclusion that safe levels do not 
exist seems questionable in view of other 
studies, some In the area of carcinogen¬ 
icity which demonstrated that below a 
ccrlnin amount of a single or cumulative 
dosage, no detectable harm is caused, or 
if harm Is caused, the extent of such 
harm will be of no practicable Impor¬ 
tance because the latency period prior to 
manifestation of harmful effects will be 
of greater duration than the normal life¬ 
span of man. Secondly, no possible ex¬ 
posure to the carcinogens under any cir¬ 
cumstances could only be guaranteed by 
a total ban on the manufacture, use 
(even for cancer research), and trans¬ 
portation of the substances. As long as 
the substances are used. ex]x>surc to 
some amounts may occur because of 
breakdown of equipment or human er¬ 
ror. Accordingly, the intent of the stand¬ 
ards is to reduce exposure of workers to 
any of the listed substances to the maxi¬ 
mum extent practicable consistent with 
continued use. 

Numerous objections have challenged 
the authority for, nnd the administra¬ 
tive feasibility of. the permit system pro¬ 
posed on July 16. 1973 (38 FR 18902). It 
is argued, for instance, that the Act re¬ 
quires the promulgation of general 
standards, In accordance with the pro¬ 
cedures prescribed in section 6 of the 
Act. while the proposed i>erm!ts would 
be tailored to particular users, and would 
be Issued by a different procedure. 

Another objection argues that a per¬ 
mit system, to be effective, would require 
authority to stop an operation involv¬ 
ing a carcinogen by administrative no¬ 
tion, In contravention of Uic statutory 
scheme which contemplates judicial* 
determinations resulting in the cessation 
of an operation. 

With regard to feasibility,-!! is pointed 
out that a multitude of permits would be 
required, and that, therefore, the imple¬ 
mentation of a permit system would re¬ 
quire substantial resources and several 
years. 

It has been made clear that there arc 
numerous uses and processes Involving 
carcinogens. It appears, for instance, 
that there are 800 to 1800 users of 4,4’- 
mclhyluie bis(2-chlorounilinc) alone. 
Tho Investigations and evaluations of 
thousands of work situations Involving 


a carcinogen, and the completion of the 
procedures, iwssibly lnrludlng hearings, 
for the granting of the permits, would 
require many years and the diversion of 
substantial resources, even If available, 
from other serious occupational safely 
and health problems. 

After considering the administrative 
and legul aspects of n permit system, os 
ngnln.st those of general standards en¬ 
forced by the iric of the current enforce¬ 
ment tools ol the Act. the decision has 
been made not to ndopt a permit system. 

The requirement In the adopted stand¬ 
ards for employers to report tile uses of 
carcinogens nnd the nature of operations 
Involved, together with incidents of re¬ 
leases of carcinogens, will permit signifi¬ 
cant administrative surveillance. 

(4) Mixtures. The proposal for this 
rulemaking proceeding, like the Emer¬ 
gency Temporary Standard, excludes 
from the scope ol the standard mixtures 
containing less than specified percent¬ 
ages of the 14 listed substances. The 
specific figure as a cutoff point derives 
from the regulations of the Common¬ 
wealth of Pennsylvania and England, 
which also regulate exposure to carcino¬ 
gens, nnd apparently have faced the same 
administrative difficulties confronting 
OSH A. It Is recognized that sonic of the 
carcinogens may be used In minute 
amounts with other substances, or may 
appear as unintended, undesired by¬ 
products or contaminants of processes. 
Some of the substances are used In 
minute amounts in cancer research 
laboratories, and for medical purposes. 
The College of American Pathologists, 
for Instance, points out thnt for years 
pathology laboratories and physicians 
have used benzidine and/or benzidine di¬ 
hydrochloride for diagnostic purposes. 
The American Home Products Corpora¬ 
tion tails attention to the use of beta- 
Propiolactone for the sterilization of vac¬ 
cines and tissue grafts. Koppers, Inc., 
requests an exemption In some form for 
materials, such as coal tar and coal tar 
products, that contain trace amounts of 
some carcinogens as by-products or con¬ 
tamination of processes essential to our 
industrial society. It states that the ap¬ 
plication of the proposed standard to 
crude mixtures, such ns coal tar and coal 
tar products, without any exemption, 
would have the effect of closing down 
large segments of industry, such ns steel¬ 
making. wood preserving, roofing, alumi¬ 
num reduction, and possibly even ]>owcr 
plants. 

The adopted standards retain the pro¬ 
posed exclusion of solid or liquid mix¬ 
tures containing loss than 1 percent, by 
weight or volume, of eight of the carcino¬ 
gens. Solid or liquid mixtures containing 
4-Aminodiphcnyl. Dcnzldlno (and its 
salts), 4-Nltrobiphenyl, bcta-Naplithyl- 
ainlne, bis-Chloromethyl ether and 
Methyl cliloromethyl other are excluded 
only If they contain less than 0.1 percent 
of those substances. Finally, an exclu¬ 
sion Is provided In the destructive distil¬ 
lation of carbonaceous materials, for 
nlplm-Naphthylnmlnc nnd bcta-Naph- 
thylnmlnc, which may occur In such 
processes. 
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Tho overall purpose of all the exclu¬ 
sions Is to avoid substantial obstruction. 

IX not stoppage, oX the use oX many proc¬ 
esses and products which arc considered 
useful In Industry and even in cancer re¬ 
search. and about which the recoid con¬ 
tains very little Information. We do not 
know how many such products and 
processes there are. nor the avnllubility 
of substitutes for all of the carcinogens 
involved, nor the cfTcet of the other com¬ 
ponents of a mixture on the carcinogenic 
potentiality of the small amounts of the 
carcinogen involved. The exclusionary 
percentage for mixtures containing 4- 
Aininodlphcnyl. Benzidine, 4-Nltrobi- 
phcnyl, bcta-Naphthylamlnc, bls-Chloro- 
mctliyl ether nnd Methyl chloromcthyl 
ether has been lowered from 1 percent 
to 0.1 percent because these substances 
are known to be potent human carcino¬ 
gens. 

The exclusion for the destructive dis¬ 
tillation of carbonaceous materials is for 
the purpose of avoiding the extreme con¬ 
sequences to the segments of the in¬ 
dustry using vigorous thermal processes 
at a time when a separate standard- 
setting proceeding on coke oven emis¬ 
sion^ will afford the opportunity for a 
more in-depth consideration of this 
whole area (see 38 PR 2C207). The ex¬ 
clusion of the mixtures rests, net on a 
finding that the mixtures are nt-n-car- 
clnogcnlc, but rather on a decision not 
to regulate them at this time, on the basis - 
of the record of this proceeding. 

(5) Number of Standards Needed. An¬ 
other objection to the proposals is that 
the standard "lumps together’.’ many dif¬ 
ferent substances with different chemi¬ 
cals and physical properties, different 
physical states, different biological prop¬ 
erties and different uses. There is merit 
in tills objection. Accordingly. 14 stand¬ 
ards arc ndopted, one for each substance 
listed in the proposal of July 1C, 1973. 

These standards recognize and provide 
for different uses and operations involv¬ 
ing the regulated carcinogens. Ethylcno- 
imlnc and beta-Broplolactonc arc im¬ 
mediately corrosive, and provisions are 
made in the standards for these mate¬ 
rials for deluge showers and eye wash 
fountains, located near places where ex¬ 
posures might be expected. Principally 
volatile materials will not be present long 
enough for routine washing or showering 
to liave effect as a protective measure. 
Thus, a requirement to wash on each 
exit, and shower at the end of the day, 
would not offer any significant protec¬ 
tion to employees working in areas where 
the volatile materials, Methyl chloro¬ 
mcthyl ether, bis-Chloromcthyl ether, 
Ethylenclmlno and bcta-Proplolactonc. 
are present In a closed system or closed 
system transfer operation. Trace 
amounts that might be adsorbed onto 
exposed skin vaporize long before the em- 
polyee would routinely wash or shower. 
Wash requirements are retained for these 
materials In Isolated system operations 
because the closed confinement of glove- 
box gloves would Inhibit vaporization If 
a leak should occur. 

Special provisions are made for prcmlx 
operations involving 4,4 Mcthylcnc-bls 


(2-chloroanlllne) and liquid pre- 
polymer. These prcmlx solutions, frozen 
or otherwise, arc packaged in such a 
manner and used only after the 4.4'- 
Mcthytcnc-bl*‘ 2-chloroanilme) and the 
prepolymer have started to react. No dust 
hazard exists and a vaiwr hazard is un¬ 
likely. For this reason, the standard re¬ 
quires only protective clothing such ns 
smocks, coveralls, or long-sleeved shirts 
and pants, and gloves. Hits, v:e believe, 
will afford adequate protection for the.se 
workers. 

On the other hand, some of the dif¬ 
ferences pointed out do not require dif¬ 
ferent treatment. There are basically two 
strategies of control, regardless of the 
physical state of a carcinogen. One is to 
isoin'e the carcinogen and the other is 
to isolate the areas of possible exposure. 
In cases of isolated systems, the physical 
stale of a carcinogen may be disregarded 
for practical purposes. When a system is 
isolated and fully closed so that the sub¬ 
stances cannot escape into the work en¬ 
vironment, it docs not matter if the sub¬ 
stance in it is a solid, liquid, or eas. An 
isolated system achieved by engineering 
controls is the preferred approach and 
the basic approach adopted in the stand- 
ardr. Ttiat is, the preferred method of 
control is engineering control, such as by 
closed systems, mechanical seals, remote 
controls, and local exhaust ventilation. 
This approach most effectively Isolates 
employee: from potential contamination. 

This is the reason for the ban on open 
vessel operations. Because of considera¬ 
tion of feasibility, special provisions are 
made for laboratory hoods and transfer 
point operations, and additional work 
practice requirements are made appli¬ 
cable to them. 

When protection is afforded by means 
of personal protective equipment, it is 
thought best to require body coverage, 
regardless of the physical state of the 
substance nnd its path of travel into the 
body. The reason for such personal pro¬ 
tection is tl’iat even if a substance is con- 
s'dered to do harm only when ingested 
or inhaled, it 1s prudent to provide pro¬ 
tective garments to be discarded after 
use, so that a worker may not acci¬ 
dentally inhale or ingest contnmlnnnts 
adhering to his clothing or body. Tills 
precaution is reasonable, especially since 
the standards do not require full imper¬ 
vious air-supplied suits. OSHA agrees 
with the many comments that a full im¬ 
pervious air-supplied suit is cumbersome, 
while Impervious garments with air-sup¬ 
plied hoods are ndequate and more com¬ 
fortable to the workers when used In ac¬ 
cordance with the work practice provi¬ 
sions of these standards. 

(6) Research, laboratories. Numerous 
objections have been mad# to the pro- 
l>osal for identical treatment of indus¬ 
trial use nnd laboratory use of the 
carcinogens. There nrc essentially three 
objections: (a) That laboratories use 
very small amounts of the substances; 
<b> that work is done by, or under the 
direction of. highly trained personnel; 
and (c) that, in the absence of an ex¬ 
emption or other special consideration, 
the standard ns proposed would obstruct, 


and possibly even prevent much research 
Including cancr search. 

Tlicse objee, uns nrc well-taken and 
s|>crial provisions arc made applicable 
to laboratory activities. 'lTic provisions 
nrc derived from the Minimum Safety 
Guidelines for Research In Cancer (Part 
1, For Research Involving Chemical 
Carcinogens), prepared in draft form by 
the Cancer Research Safety Committee 
of the National Cancer Institute. In addi¬ 
tion. it is to be noted that the exclusion 
provisions for certain mixtures may. by 
themselves, make a whole standard 
inapplicable. 

Personnel engaged In animal support 
activities must necessarily handle ani¬ 
mals exposed in connection with experi¬ 
ments involving one or more of the 
carcinogens. Such support activities In¬ 
clude the feeding of animals, cleaning 
of cages and the animal room, nnd curing 
for the animals, including weighing op¬ 
erations. Such close animal contact in¬ 
volves iiotential exposure both to a 
carcinogen and to metabolites of the 
carcinogen and therefore requires the 
more stringent controls for such per¬ 
sonnel provided in the standards. 

(7) Signs and labels. The controversy 
with regard to signs and labels centers 
on whether the word "cancer’’ should be 
used. We believe that a d-.luted form of 
warning v,ill not suffice. We appreciate 
the concern of employers with the re¬ 
actions of their employees and the users 
of their products. But we consider of 
paramount importance that a worker 
should be fully apprised and realize the 
possible risks Involved in his occupation. 
The use of the word “suspect” in the 
phrase "Cancer-Suspect” follows the re¬ 
vised Emergency Temporary Standard 
issued July 27, 1973. Coupled with the 
information and training requirement in 
the standard, it appears to provide the 
necessary warning to employees. 

(8) Information and training. Em¬ 
ployers are responsible for providing in¬ 
doctrination and training to their em¬ 
ployees on the nature of the carcinogenic 
hazards in the establishment, and the 
precamions to be used when working 
with or in the presence of the carcino¬ 
gens. Information on the training and 
education to be provided to employees 
is specified in each of the standards for 
a carcinogenic agent. 

19 ) Monitoring. No provisions for spe¬ 
cific techniques or instruments for en¬ 
vironmental monitoring arc contained in 
the standards adopted. OSHA has re¬ 
quested NIOSII to develop, on a priority 
basts, methods for determining quali¬ 
tative and quantitative amounts of the 
. carcinogens in the workplace. 

(10) Medical surveillance. Medical 
surveillance by a physician is required 
in the standards prior to assignment, at 
yearly intervals thereafter and whenever 
known or possible exposure to n car¬ 
cinogen has occurred. Medical surveil¬ 
lance is considered necessary because of 
the long latency period Inherent In oc¬ 
cupational carcinogenesis, since initia¬ 
tion of exposure nnd Induction of cancer 
nrc not synchronous events. 
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n «un STANDARDS 
Emergency Temporary Standard for 
Exposure to Vinyl Chloride 

L A in_• . . 
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1. Background. Vinyl chloride (chlnrn 
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• cal m,/. k 7501 5; ,s a synthetic chemJ- 
nr»,vh. by f^chlorination of ethvlene 

l/nf» hydr0C 1 ori,mtion of acetylene It 
is the parent compound of a serin,' «r 
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eluded, and others are still ongoing Tlie bc 
experimental results so far repor fd^re 
that tumors have been observed n nr 

een( l r PS H 0f animals exposed to VC at con- du 
ccntrntlons as low as 250 ppm No ii, mm .. ,SUI 
have been observed in the^oup of an - th< 
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of 50 ppm. It also appears so far that 1 
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: ETV dcfinZe wavthet^cr^? levelVeT 

° E ‘ i Um0rs ,n a,, ima!s. Data 

(A^nH d by T Torkc lson. Oycn nnd Rowe 
TV Uon J 22 n v I i‘t'; t, ' i ' ! Wwhsiul Associa- 
exi^ure i^v^ r 09601 hidicate that 
ppm failed at conccnlrations of 00 

«i.mS,r. o h?dSr‘ ,n —• 

7cc ChcrnicTcon^ny who died wfan- 

.It vinyl chloride, at unknown concern,a? 
of tions, and variable exposures to oLhnr 
co- volatile chemicals (Tr oi» g 10 °^" cr 

■»- sss" »'“»“» cS£> .“corner,s 

n J „ ‘ J . car c °mpany are also reported in 

»j»K?s n { 1 .r,rm t .ir h'rs 1 
s sfSirdrisr 

n vc U a?ed‘tL 0 t f \r <lmd omployccs're- 

n " wn™ uJi 1 , liver angiosarcoma tumors 
’ a . JJ"® histologically indistinguishable 
d T f^jILV 10 an ? i0sarc0ma tumors observed 
er ma s n ^I Ma) toni , s experimental .SE 
v toyV rhioHri V C,Udcd thoreforc. that , 
aI mans. cb,orlde ls carcinogenic for hu- , 

18 therefore conclude that the present , 

ir S n ta " dard f ° r vc should bc lowered from 
h a cci h»e of 500 ppm to a ceiling of S 
W™ *or the following reasons: 8 5 ° 

»f , n (a > In ,cbt ot the evidence referred 

- c “ *» p»m. ° 

'i „ la , , vc must be considered carcino - 

e eenie in manat thc same level: s . 

- n J, b A‘though Professor Maltoni did r 

i I 

' s 

l employees to concentrations of 50 pom «' 

work >P5 lifetime wSSS ol 
^(c^ Thi dctrl r ,cntal hea 'th efleets; ,q 

<c) The question whether safe level, 1° 

f.°r Maltoni did not observe tumor, in V ‘l 

*"! 

and Rowe found that exposure to con- »< 
centrations of 50 ppm of VC failed to in t o 

and C d tUm0, 'f ,n rats ’ hamster 7abbn.r 7 

«nd dogs. Accordingly, there is i, , of 

flmtVcT’" nt , lllis time to conciudc' pTo 
? ';‘t vc at. concentrations of 50 ppm or ii, 

?n m°K CS a C,avc daneer to humans r 
id) The emergency temporary stand- , U 
aid adopted represents a substnniiGi rec 
duction in the permissible level of expo" n? 7 
sure and, in 0 ur practical judgment 's 7'* 
thc lowest level ih^t u b "v. ,s Pos 

with Immediately; and ° con,p,ied SO j 

(c) This standard will bc in effect for 1 
a period of no longer than l ion 

during which time the whole ques on of 1 ? 7 ‘ 
possible safe exposure of humans to vc ° f ' 
11 h® reconsidered more fully and in ? C T C 
the light of more information, including !’i° Iy 
experiments wliicl, arc under way at t ?^ Uoa 
time (TR 47. 49, 71-74). Way at tl,is 2 


' • •-» • — 11/ , 

3. Petition* /or an emergency tempo- 


"cx- sistanV &trctoi n 0 VL!a C b ram ‘° the As ’ 

Ko 

that an'emerge,',rv‘t ed thc ^tablklm^nTof 

a a.*SSSST-?ss 5 

rid. SS5 

to was also joined by th?on 41 ^, H8) ; wl,lch 

•ra- Atomic Wnri-m-/ t C i ® ’ ^'hemical and 
her (TR 37) At \l c J" t f n v ! atlonal Union 

m- participants urged «n scveral 

md regular rulei7aMne n.^»7- ,Cr hand ’ a 
in most suitable for th« 10Ce i Cd i ins ns u,e 
SJI ment of relevant infer, V dcvcl °P- 
tx- 180>. rcieva "t information (TR H2, 

£ sSrr® 

>« M,bstance th c "em?esMsl r f qUCSled In 

ilc prehensive h 1 , to lssuc a coin¬ 

ed tecd on tl./ r CVCloped standard 
ii- Standards A ’!L ( rc om,ne,, datlons of the 

u- rctnrv nf r #»k *ne AoSJstjint See- 

3 tL , ° n 0r about August 27 

t 

d We agree tha t . * ca rcinogen. 

ra ry standard Ls necessary -'Venn tef I* P0 * 
on thc basis nr i f 8sary * we cannot say 

c so tar that n r n m llf °U n: ' lon developed 
- such Is the one 

! ilggip 

1 Act J can he concluded. The rea 
* alue n? declsJ °P to establish a ceiling 

•taied. A „ h ;,T ’ ,rc " d » 

sssSs^'ssmc 

a,S"' u “ ■—>. •£?*£ 

•toS j^v^ss^yss- 

Pora-y standard, the concern and ermn,' 

1 ° ™ i wmpwilcs Pftrtlclpauns at the 

that employees are currently bclne e* 

sHum ™:L COnCCnU nt, °"* ^'' a hovc 
at tiL i, T W£W assp rtcd severa) times 

tioi ed M arinB< and rwt seriously q ncT- 
tioned. Moreover, a report, dated March 

nf 7 c',° r a . su ! vcy by thc start of tlie Office 
f Standards Development, OSHA of 
several facilities manufacturing VC and 
polyvinyl chloride revealed concenlra- ft 
^ 2 ?o°. r some J ob classifications ns high * 
as 229 ppm. Tlicrcforc, a regulation I 
considere,! necessary to providc immcdi! 
alcly, adequato protection to workers ex- 
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posed to VC. Also, the eight-hour, time- 
weighted average standard suggested by 
several participants at the hearing (sec, 
tor instance, TR 178), has been rejected. 
The March 1974 report of the survey re- 

J vealed that several kinds of work or op¬ 
erations arc of short duration. Loading 
or unloading of a tank car may require 
spproximateiy 15 minutes. Tire cleaning 
of n reactor may require approximately 
half an hour. An eight-hour, time- 
weighted average standard would permit 
exposure to VC at concentrations of 400 
ppm for one hour. Sucli upward excur¬ 
sions, several times lire 50 ppm level, can¬ 
not be permitted to occur. 

4. The standard. Tire standard set out 
below contains only the requirements 
deemed necessary to provide prolection 
before the conclusion of the rulemaking 
proceeding to he commenced shortly. 

Because exposure to VC is hazardous, 
and because such exposure can occur in 
the processes of synthesizing or polym¬ 
erizing of VC or in the handling of VC 
polymers or copolymers which contain 
absorbed VC. this standard applies to all 
such processes and to the handling, re¬ 
acting, manufacturing, processing, re¬ 
leasing, repackaging, or storage of any of 
these mate'inis. The monitoring require¬ 
ments serve two purposes, to trigger into 
operation a compliance program and to 
check the effectiveness of the program. 
Also, engineering controls are favored for 
compliance, and respirators arc intended 
to provide protection until such controls 
can be installed or in cases when sucli 
controls arc not feasible. 

Accordingly, by reason of the foregoing 
and on the basis of the record of the 
hearing of February 15, 1974, with ex¬ 
hibits, the written submissions received 
beforo the hearing pursuant to the notice 
of the hearing, the post-hearing written 
submissions by the participants at the 
hearing, the March 1974 report of a fact- 
finding survey recommendations received 
from NIOSH, and the other data referred 
to herein, it is found (1) that VC at con¬ 
centrations in excc.'-s of 50 ppm Is physi¬ 
cally hnrmful and carcinogenic; (2) that 
exiiosure to VC at concentrations in ex¬ 
cess of a concentration of 50 ppm poses a 
grave danger to employees: (3) that em¬ 
ployees arc presently exposed to VC at 
concentrations in excess or 50 ppm; and 
<4> that the emergency temporary stand¬ 
ard set out below is necessary to provide 
immediate protection to employees from 
sucli danger. 

Pursuant to section 6(c) of the Occu¬ 
pational Safety and Health Act of 1970. 
a proceeding will commence shortly in 
accordance with section 6(b) of the Act, 
In which the emergency temporary 
standard will serve as a proposed rule, 
together with other subsidiary rules. As 
soon as possible a draft environmental 
impart statement will be filed witli the 
President’s Council on Environmental 
Quality, and copies will be provided to 
other app-opriate Federal agencies for 
ftlicir comments. 

Pursunnt to sections 6(c) and 8(c) (3) 
of the Williams-Stelgcr Occupational 
Bafety and Health Act of 1970 (84 Slat. 
1596, 1599; (29 U.S.C. 655, 657)), and 


RULES AND REGULATIONS 

Secretary of Labor’s Order No. 12-71 (36 
FR 8754), 29 CFR Part 1910 is amended 
by adding thereto a new | 1910.93q to 
read as set forth below. In addition, pur¬ 
suant to section 4(b)(2) of the Act (84 
Stat. 1592; (29 U.S.C. 653)), the stand¬ 
ard In the new i 1910.93q is determined 
to be more effective than the corre¬ 
sponding standards now in Subpart B of 
Purt 1910, in Parts 1915. 1916, 1917, 1918 
and 1926 of title 29. Code of Federal Reg¬ 
ulations. and in Part 50-204 of Title 41 of 
the Code of Federal Regulations. There¬ 
fore. these corresponding standards arc 
superseded by the new standard in 
i 1910.93q. 

1. In 29 CFR Part 1910. ! 1910.93 Is 
amended by deleting from Tabic G-l the 
line: “• • • C Vinyl chloride • * • 500 
• * • 1300”. 

2. Pail 1910 of Title 29 of the Code 
of Federal Regulations is amended by 
adding thereto a new 5 1910.93q to read 
as follows: 

§ 1910.03., Vl.i>| chloride. 

(a) Scope and application. (1) This 
section applies to any area or operation 
in which vinyl chloride (chlofocthenei. 
Chemical Abstracts Service Registry 
Number 75015, is manufactured, reacted, 
handled, processed, released, repacked, 
or stored. 

(2» This section docs not apply to the 
handling, storage, or other use of vinyl 
chloride polymers and copolymers in tin* 
form of fabricated products. 

(b) Permissible, exposure. The occupa¬ 
tional environment shall be controlled so 
that no employee is exposed to vinyl 
chloride at a concentration in excess 
of 50 parts per million (ppm) (127.0 
mg 'cum). 

(c» Monitoring—(1) Initial monitor¬ 
ing. As soon as possible but not later than 
April 22, 1974. every employer of an em¬ 
ployee working in an area or operation in 
which vinyl chloride is manufactured, re¬ 
acted, handled, processed, released, re¬ 
packed, or stored ski nil begin monitoring 
the ambient air of the nrea to determine 
whether it contains vinyl chloride in con¬ 
centrations in excess of 50 ppm. 

<2» Frequency. Monitoring of a suffi¬ 
cient number of employees so that a 
representative sample of exposures to 
vinyl chloride may be determined shall 
be accomplished riot less frequently than 
weekly until all results for three consecu¬ 
tive weeks arc at or below 50 ppm. There¬ 
after. monitoring shall be conducted not 
less frequently Ilian monthly so long as 
the concentrations of vinyl chloride do 
not exceed 50 ppm. If a monitoring sam¬ 
ple reveals vinyl chloride In concentra¬ 
tions in excess of 50 ppm. weekly moni¬ 
toring shall be resumed until ali results 
for three consecutive weeks are at or be¬ 
low 50 ppm. 

(3) Method o/ monitoring. Personnel 
monitoring shall be accomplished by col¬ 
lecting samples by suitable devices worn 
by the employee. The samples shall be 
analyzed by gas chromatography or by 
nny other method which is of equivalent 
sensitivity. The analytical procedure 
shall be sensitive to 5 ppm of vinyl chlo¬ 
ride in air willrnn arcuracy of *20 per¬ 
cent for a ton minute air sample. 
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(4) Employee observation of monitor¬ 
ing. Employees working In an area or 
operation whose ambient air is moni¬ 
tored, or their representatives, sholl be 
given a reasonable opportunity to observe 
the i»ersoiincl monitoring required by 
this section. 

(5) Recordkeeping. ’Hie results of all 
monitoring shall lie recorded in writing. 
Tire records shall i.e retained lor ut least 
5 years and shall he made available tor 
inspection and copying by representa¬ 
tives of the Assistant Secretary of labor 
for Occupational Safety and Health 
and the Director of the National Insti¬ 
tute for Occupational Safety and Health 
(NIOSH). 

(6) Employee access. Each employee 
and former employee shall have acres.', to 
sucli records of the results of monitoring 
required by this section as will indicate 
liis own exposure to airborne concentra¬ 
tions of vinyl chloride. 

<7> Employee notification. Each em¬ 
ployer shall promptly notify any em¬ 
ployee who has been or is being exposed 
to vinyl chloride in concentrations in ex¬ 
cess of 50 ppm, and shall inform him of 
Uie corrective action being taken. 

(d) Compliance. <1> Whenever any 
monitoring sample reveals vinyl chloride 
at a concentration In excess ut 50 ppm. 
or whenever any accident, sucli ns rup¬ 
ture of equipment or spillage, indicates 
the likelihood of a greater than usual 
release of vinyl chloride into the ambient 
air. all employees exposed to sucli con¬ 
centrations shall be withdrawn to a safe 
nrea and shall not be permitted to re¬ 
enter the work area unless they wear 
cither Type C continuous flow or pres¬ 
sure demand air supplied respirators or 
self-contained breathing apparatus. 

(2> Work which may reasonably be 
expected to release vinyl chloride in con¬ 
centrations In excess of 50 ppm. such as 
repair, maintenance or cleaning of re¬ 
actors or other equipment containing 
vinyl chloride, shall lie accomplished only 
by employees wearing Type C continuous 
flow or pressure demand air supplied res¬ 
pirators or self-contained breathing ap¬ 
paratus. 

(3) In any case covered by para¬ 
graphs (d)(1) or (d)(2) of tills section, 
in addition to providing the required 
respirators, the employer shall examine 
and analyze the source of the excessive 
concentrations of vinyl chloride in ordei 
to determine feasible engineering or op¬ 
erational controls appropriate to reduce 
the airborne concentrations to the p C r- 
missablc level. Sucli controls shad be 
implemented as quickly as possible. 

(4) Periodic tests shall be conducted 
for equipment leaks and for emissions 
of vinyl chloride wliich may result from 
work practices. 

3. In 29 CFR Part 1910. 9 1910.19 is 
revised to rend as follows: 

6 1910.19 Special firoviw'ont for air con- 
taniinsnii. 

(a) Asbestos dust. Section 1910.93a 
sliall apply to the exposure of every em¬ 
ployee to asbestos dust in every employ¬ 
ment and place of employment covered 
by S 1910.12. | 1910.13. f 1910.14. 

I 1910.15, or i 1910.10, In lieu of any dlf- 
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Ifercn. standard on exposure to asbestos 
du*t which would otlicrwl.se be appli¬ 
cable by virtue of any of those sections. 

<b) Vinyl chloride. Section 1910.S 3 q 
shall apply to the cxposu-c of every em¬ 
ployee to vinyl chloride In ;vcry employ¬ 
ment and place of employment covered 
I 1910.12, f 1910.13, } 1910.14 

11910.IS. or ( 1910.10, in lieu of any dif¬ 
ferent standard on exposure to vinyl 
chloride which would otherwise be ap¬ 
plicable by virtue of any of Uiose scc- 
tions. 


RUtFS AND REGULATIONS 


*0“"™ fate- These amendments 
shall become effective on April 5, 1974. 


I ®***• and 8. 84 EUt. 1502. 169C, 1590 (20 
U.8.C. 653. 055. C67); Secretary of Labor's 
Order No. 13-71,36 PH 8754.) 

Signed at Washington, DC., this 2d 
day of April 1974. 

John Stender, 
Assistant Secretary of Labor. 

jFR D oc.74-7800 Plied 4-4-74:8:45 am) 
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r«! era ‘ n !, lndat ory crude allocation pro- 
5,™ m prcscnt form. Tlic Federal 

uT oSt O,r,C0 ,u “ now pr °l>oscd changes 
Pforrom. For these reasons it 

basl^o" dl>r : , , ded rctam the historical 
basts for making allocations of Canadian 

chane^l “ ,U> Dl f trlct * MV. Tlic major 
nei^ C t a prov,slon tha t requires that a 
having an allocation of Canadian 
of ' USt . proccsa tho ei 'the volume 

™ , d n lmp °rt* in his own facility 

terh^ C io«^ nReS . t ° sccUon 33 are strictly 
technical in nature with the exception of 
tho censing periods referred to above, 
a . a . n J cp ' ,mcn t also amends section 

of VSX 2 P t « hat c,Urics for consumption 
ad] >an imports by pipeline under n 

tmnl “ U i d pursuant to Uiesc rcgiila- 

mTv i? a r i?* , madc untU mi^iKht of 
May 15, following the end of the allo- 

thoH* Peri °^ ln Which tho license au- 

Ksued Thi« C fif. lmPO, ' t8 trom Cnnada was 
“ e< v‘ rhto fi fteen day overlap Is necos- 
to prevent disruption of pijielinc 

period ° 11S ** thC Cnd ° f each alloca Uon 

.» AprtTSST"* “ beCO "“ 


20 


entries for consumption ot Canadian im- 
Pipeline may be made imtll mid- 

o!« h «ii° f *f. ay 15 foII °wlng expiration of 
the allocation period in which a license 

wastasued 8 SUCh llnporl3 from Canada 


totead°L 2 follows n : endCd ‘ U ent ' rety/ 


See. 29. Canadian Import*—Duiricls I- 


Canadian Imports 

There appeared in the Federal Rec- 
ISTM on February 11. 1974 (39 FR 5193) 
a proposal to amend several sections of 
Oil Import Regulation 1 (Revision 5 ) as 
amended. Amendment 64 to Oil Import 
Regulation I (Revision 5 ) made the 
chances related to the proposed rulemnk- 
“J 8 *® r aH sections except for sections 
29 and 33. both of which pertain to Ca¬ 
nadian Imports. Publication of amend¬ 
ment of secUons 29 and 33 was deferred 
tmtil discussions could be held with the 
Canadian government to determine their 
export policy. Those discussions have 
heen concluded. Tire Canadian govern¬ 
ment plans to continue to control ex¬ 
ports along the lines of t ieir present 
controls for at least througi September 
1974 a» which time the method of con¬ 
trol may be modified significantly. Ac¬ 
cordingly. interested parties should note 
that although sections 29 and 33 are 
written to provide allocations for the 
entlro allocation period Mav 1 , 1974 
Uirough April 30, 1975. licenses will only 
be Issued initially for one half of Uic 
May 1, 1974 through April 30, 1975 al¬ 
location period and the licenses will only 
be valid for a six month period unless 
extended by the Director. Tills procedure 
will provide for needed flexibility should 
the Canadian export policy chnngc to the 
extent that It Is necessary to further 
modify the affected sections of the Oil 
Import Regulation to conform to such 
changes. 

As stated ln tlic preamble to Amend¬ 
ment C4 tho three tier system proposed 
1 j making allocutions luulcr section 29 
did not reccivo complete acceptance. 
Also, tho projioscd change to section 29 ' 
was predicated on a continuation of the 


William A. Vogely, 
Acting Deputy Assistant 
Secretary of the Interior. 

Approved 
William E. Simon. 

Deputy Secretary of the Treasury. 


* Paragraph <f) is added to sec- 
tion j to read as follows: 


See. 3. Allocation periods. 


r.a < rilro 0 i. Wit , hS > tand,n * r the Provisions of 
paragraphs (a) and (c) of this section 


Sum of each eligible applicant's allocation 
tmn ^ Imports in 1673 pursuant to scc- 
perday * CCUtm 2, * ex P"“«» In barrels 


../y* * s U f ed in tills secUon, the term 

Canada “? fmp ® rU ” imports from 
Canada of crude oil which lias been uro- 

whirh h” C f inada and unfinished oils 
* ' cb h T e bccn dcrlvcd from crude oil 
ZZTr ea t produccd In Canada and 

United *^ Cn transpor tcd Into the 
United States by overland means or over 

(bJ^ToU t «H r .i t . ha ? ocean waterways. 
(D) To be eligible for an allocation of 

hale'm rS?M V ,ls T s ? ction ' a Person must 
nave in Districts I-IV a facility capable 

of processing Canadian imports 

with\hi ,C . Dircct ? r «*»n. In accordance 
lhu\i?.i ternis . of Paragraph (d)( 1 ) of 
this section, make allocations for tiic nl- 

S 30 ^‘ 0d ( May »•' 1974 through 
1111 30. 1975 of not to exceed 7G2 000 
average barrels daily of Canadian im¬ 
ports into Districts I—iv. 

, Ar (d) <i > Th « Director shall make nl- 
ofnidi 'J 0 subject to license fees of 
Canadian Imports to eligible applicants 

for°thp C ^ie°| d aBoca Uons of such Imports 
for the period January 1 , 1973 through 
December 31, 1973. pursuant to section 

under s.° m he °° I, f nport u A,,pca l* Board 
iinnufa ’ or fro,n h® 111 - Each such 

tion f * , cntitlcd t0 «« olloca- 

uon n imports calculated in 

accr the following formula: 


* U * 11&ca tloiu of Canadian Imports 
In 1973 pursuant to section 23 and tr Luon 
21-expressed in barrels per d&y 


X 762,000 barrels/day 


( 2 ) The Director shall Issue before 
May 1, 1974 to each eligible applicant a 
license equal to one half of Uic allocation 
calculated pursuant to subparagraph ( 1 ) 
of tills paragraph. Such licenses shall ex¬ 
pire on October 31, 1974 unless extended 
by the Director. The Director shall Lssuc 
before November 1 , 1974 a second license 
to cach eligible applicant equal to tlic 
remainder of the allocation calculated 
pursuant to subparagraph ( 1 ) of tills 
paragraph. Such licenses shall expire on 
April 30. 1975, 

(e)( 1 ) Except as provided for In sub- 
paragraph ( 2 ) of tilts paragraph a per¬ 
son who imports Canadian imiiorts must 
process all sucli imports in his own facil¬ 
ity. For the purpose of this paragraph, 
blending by mechanical means docs not 
constitute processing. 

<2> <i) Canadian imports may be ex¬ 
changed on a baric] for barrel basis for 
other Canadian imports but eacli person 
receiving crude oil or unfinished oils In 
the exchange must process the crude oil 


? m^ n H! lcd 0,1 rcce,vcd in his own 
facilities. Settlements, credits, monetary 
or accounting adjustments reflecting the 
relative values of the oils involveu In the 
exchange are permissible. 

(11) Canadian Imports which are sold 
rcdulromen t» of regulations 
published by the Federal Energy Office 
shall not be subject to the provisions 
of paragraph (c) of this section. 

(I> pcrson who receives an alloca- 
t on of Canadian imports under tills sec¬ 
tion fails to import Uic total quantity 
of imports specified in the allocation, or 
11 he falls to process all such imiiorts (or 
Canadian imports received in exchange 
lor such imports) in Ills facilities be¬ 
fore July 1 , 1975. or If he fails to meet 
the requirement of paragraph (c) of tills 
section, then any allocation of Canadian 
Imiiorts for Districts I-IV to which such 
person may otherwise be entitled lor the r 
first allocation period beginning after '' 
April 30, 1975 shall be reduced by tho Di¬ 
rector by the amount of Canadian lm- 
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(c) The Deputy Administrator, Vet¬ 
erinary Services, upon request to him, 
may approve other identification systems 
in specific cases and under sucli condi¬ 
tions os he may prescribe if lie deter¬ 
mines that sucli systems provide the 
necessary Information to allow for trace- 
back of the swine to their herd of origin. 

Any person who Wishes to submit writ¬ 
ten data, views or arguments concerning 
the proposed amendment may do so by 
filing them with Deputy Administrator. 
Veterinary Services, Animal and Plant 
Health Inspection Service. U.S. Depart¬ 
ment of Agriculture, Hyattsviile, Mary¬ 
land 20782 before August 12, 1974. 

All written submissions made pursuant 
to tills notice will be made available for 
public inspection at the Federal Build¬ 
ing, 6505 Belcrest Road. Room 870, 
Hyattsviile, Maryland 20782, during reg¬ 
ular hours of business <8 a.m. to 4:50 
P.m.. Monday to Friday, except holidays) 
in a manner convenient to the public 
business (7 CFR 1.27(b) >. 

Comments submitted should bear a 
reference to tire date and page number 
of this Issue In the Feueiial Register. 

Done at Washington, D.C., this 7th 
day of May 1974. 

PlEFRF. A. CHALOOX, 
Acting Dcimty Administrator, 
Veterinary Services, Animal 
and Plant Health Inspection 
Service, 

|FR Doc.74-10(182 FUed 5-0-74,8:45 am) 

DEPARTMENT OF LABOR 

Occupational Safety and Health 
Administration 

- [ 29 CFR Part 1910 ] 

(Docket OSH-3G) 

. VINYL CHLORIDE 
Proposed Standard 

1. Hackground. Vinyl chloride (chioro- 
elliene) Chemical Abstracts Service 
Registry No. 75015. is a synthetic chemi¬ 
cal made by oxychlorination of ethylene 
or by hydrochlorlnation of acetylene. It 
is tlic parent compound of a series of 
themoplastic resin polymers and co¬ 
polymers which arc widely used for con¬ 
tainers, wrapping film, electrical insula¬ 
tion. pipe, conduit, and a variety of other 
products. Vinyl chloride has been made 
commercially in this country since 1939 
and present production is in excess of 
seven billion pounds per year. 

Vinyl chloride (VC) is a gas at am¬ 
bient temperature and pressure and is a 
chlorinated hydrocarbon which ' lias 
moderate liver toxicity. The previous 
standard set a celling value of 500 parts 
per million (ppm) (29 CFR 1910.93. Table 
G-l). 

On January 22. 1974, the Occupational 
BaMy and Health Administration 
(OSHA) was informed by the National 
Institute for Occupational Safety ami 
Health (NIOSH) that the B. F. Good¬ 
rich Chemical Company reported that 
deaths of several of its employees from 
a rare liver cancer (angiosarcoma) may 


lravc been occupationally related. As a 
rc:.ult of this notillcatlon and after con¬ 
sultation with the National Institute for 
Occupational Safety and Health 
(NIOSH), and a joint lnsijecl'.on of Lite 
plant by OSHA. NIOSH. and the Ken¬ 
tucky Department of Labor, a fact-find¬ 
ing hearing on possible hazards involved 
with the manufacture and use of VC 
was announced on January 30, 1971 (39 
Fit 3874) and held on February 15, 1974. 

2. Carcinogenicity of VC. Information 
produced at tills hearing demonstrated 
that exposure of laboratory animals 
(mostly Spraguc-Dawlcy rats) to VC by 
inhalation at and below the then current 
OSIIA standard of 500 ppm induced 
tumors, including angiosarcomas of the 
liver. Professor Cesarc Maltonl, of the 
Institulo di Oncologia, Bologna, Italy, 
reported on a scries of experiments on 
the eHect of exposure of rats, mice, and 
hamsters to VC at concentrations of 
10,000; 6,000; 2.500; 500; 250; and 50 
ppm for varying periods of time (TR- 
43-63). Some of the experiments have 
been concluded, and others are still on¬ 
going. The experimental results reported 
were that tumors have been observed in 
groups of animals exposed to VC at con¬ 
centrations.as low as 250 ppm. No tumors 
were obseiwed in the group of animals 
exposed to VC at a concentration of 50 
PPm. It also appears that tire total num¬ 
ber of tumors, ns well as tire numbers 
of angiosarcomas of the liver, decreased 
as the concentrations of VC were reduced 
to 250 ppm. Another experiment by Pro¬ 
fessor Maltonl was reported underway 
involving the exposure of 300 animals 
to VC at concentrations of 50 ppm, in 
order to assess in a more definitive way 
whether that level of exposure produces 
tumors in animals. Data reported by 
Torkclson, Oyen and Rowe (American 
Industrial Hygiene Association J 22: 254- 
361 (1961)) indicate that exposure to 
VC at concentrations of 50 ppm failed to 
Induce tumors in rats, hamsters, rabbits, 
and dogs. 

The employees of tire B. F. Goodrich 
Chemical Company who died from angio¬ 
sarcoma of tire liver had an average ex¬ 
posure of approximately 19 years to vinyl 
chloride, at unknown concentrations, 
and variable exposures to other volatile 
chemicals. <TR 93). Some employees of 
Union Carbide, Firestone Tire and Rub¬ 
ber. and Goodyear were also reported in 
post-hearing commci. s to have had ex¬ 
posure to vinyl chloride and to Lave died 
from angiosarcoma of the liver. Finally, 
autopsies of four deceased employees re¬ 
vealed their liver angiosarcoma tumors 
were liistologlcaily indistinguishable 
from the angiosarcoma tumors observed 
in Professor Maltoni's exiierimcntal 
animals. 

3. The Emergency Temporary Stand¬ 
ard. On tlie basis of nil information 
available at that time, and the fact that 
employees were being exposed at levels 
around the experimentally observed ef¬ 
fect level of 250 ppm, an Emergency 
Temporary Standard (ETS) was promul¬ 
gated on April 5. 1974 (39 Fit 12342) as 
29 CFR 1910.93q. This standard reduced 


the level from a ceiling of 500 ppm to 50 
ppm ceiling. It was expressly recognized 
that this standard limiting exposures to 
a 50 ppm level was intended to be a ten¬ 
tative, interim standard, to be In cllcct 
no longer than six montits, during which 
time the whole question of possible safe 
cxiiosure to VC would be reconsidered 
more fully and in the light of more in¬ 
formation, especially results of experi¬ 
ments wiiich were known to be under¬ 
way at that time. 

4. Additional information. On April 15, 
1974, information and data were pre¬ 
sented to representatives of OSHA. 
NIOSII and tlie ICPA by the Industrial 
Bio-Test Laboratories. Northbrook, Illi¬ 
nois, concerning results of animal ex- 
)insure studies with VC, sponsored by tlie 
Manufacturing Chemists Association 
(MCA). Although only preliminary in 
nature, these results revealed that 2 out 
of 200 mice exposed to VC concentrations 
of 50 ppm for 7 hours a day, five days a 
week, for approximately 7 montlis, de¬ 
veloped angiosarcomas of the liver. 

The Industrial Bio-Test Lab data in¬ 
dicate that exposure to VC at 50 ppm 
may well constitute a serious health haz¬ 
ard to employees. Also, the question of a 
safe level of exposure for humans can¬ 
not be determined at this time, and may 
continue as a matter for si entific de¬ 
liberation for many years. We therefore 
conclude that it is now necessary to pro¬ 
pose to change tlie 50 ppm level estab¬ 
lished in the ETS to as low a level as can 
be detected using methodologies outlined 
in tliis proposal. 

(5) The proposed permanent standard. 
Tlie requirements for a complete stand¬ 
ard under section 6(b) of the Occupa¬ 
tional Safety and Health Act of 1970 
arc much more comprehensive than the 
provisions of the ETS promulgated on 
April 5. The following proposals are re- 
sixin.slve to the additional information 
on tlie carcinogenicity of VC, and tlie 
requirements of the Act. 

A. J.cocl of exposure. The proposed 
standard for employee exposure is sot at 
no delectable level, as determined by a 
sampling and analytical method callable 
of detecting vinyl chloride at concentra¬ 
tions of 1 ppm with an accuracy of 1 
ppm-50 percent. Although more sensi¬ 
tive methods may be available now or in 
tlie future, tlie methodological sensitivity 
proposed appears to be tlie most feasible 
and generally available. A method of 1 
ppm sensitivity lias been recommended 
to OSIIA by NIOSH. To minimize the 
number of persons at risk, a require¬ 
ment would be established for regulating 
areas where vinyl chloride is manufac¬ 
tured. rcnctcd. stored, handled, released, 
repackaged, or used, including opera¬ 
tions with polyvinyl chloiide containing 
detectable levels of vinyl chloride. Access 
to Hie areas would be limited to author¬ 
ized employees. 

15. Monitoring. A program of monitor¬ 
ing would be required to establish 
whether there arc detectable levels in 
regulated areas and to permit determina¬ 
tion of employee cxixisures on an in¬ 
dividual basis. Provision would also be 
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made tor an opportunity to observe 
monitoring by employees or their desig¬ 
nated representatives, as required by sec¬ 
tion 8(c)(3) of the Act. 

C. Control methods. Where detectable 
levels of VC arc monitored, two pro¬ 
grams would be triggered; an engineer¬ 
ing and work practice program to reduce 
levels below detectability; and while this 
Is on-going, a respiratory protection pro¬ 
gram for employees In the regulated area. 

Engineering controls and work prac¬ 
tices are favored methods of. compliance 
because they tend to avoid contamina¬ 
tion of the ambient air in the workplace. 
Accordingly, It Is proposed to require the 
Institution of engineering controls and 
1 of workpractlce methods as soon ns feasi¬ 
ble, nnd to require the use of respirators 
pending the institution of such controls, 
to supplement such controls where they 
arc Insufficient to reduce concentrations 
of vinyl chloride below the detectable 
level, in specified work situations, and 
In cases of emergency. The proposal for 
continuous flow and pressure demand 
typos of respirators is based on the rec¬ 
ommendations of NIOSH, which has ob¬ 
served leakage through chemical car¬ 
tridge respirators at high concentrations 
of VC. 

A requirement would also be estab¬ 
lished for the provision and use of pro¬ 
tective clothing for employees in the reg¬ 
ulated areas. The protective clothing 
would minimize skin contact with VC 
vapor, and would provide some measure 
of protection from splash of liquid In 
the event of a spill or rupture of equip¬ 
ment. Food, beverages, and like products 
would be prohibited in the regulated 
area. 

Written operational and emergency 
plans would be required, along with em- 
ployee training in routine and emergency 
duties. Specific requirements would be 
' established for emergency actions and 
for routine maintenance and decontami¬ 
nation operations, Including vessel entry, 
which are known to present particular 
hazards. 

The purposes of operational nnd emer¬ 
gency plaits and training are to apprise 
employees of the hazards to which they 
may be exposed, of the precautions they 
•- must take to avoid such hazards, and to 
rehearse employees in the procedures 
they must follow in emergencies. 

D. Medical ■surveillance. Comprehen¬ 
sive requirements for employee medical 
. ‘ examinations are proposed, including 
• necessary tests. Some additional guld- 
ancc is included for the convenience of 
' physicians. The proposed requirements 
i have been recommended to OSIIA by 
NIOSH as reasonably appropriate to de¬ 
tect liver dysfunction which may be In- 
, dlcatlve of, or predisposing to. the dc- 
’ ' > blent of liver angiosarcomas. 

' i- Hceords tind reports. Records ot 
monitoring, medical examinations, and 
| . *ntry to regulated nrcas are proposed. 

• ,wlth provision for access by appropriate 
OSHA nnd NIOSH officials. Specific pro- 
' visions for employee access to monitoring 
records are Included, ns well ns the re¬ 
quirement to furnish a copy of a medical 
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record to an employee's physician on the 
employee's request. Establishments con¬ 
ducting VC operations would be required 
to identify themselves to OSHA, and to 
report incidents (accidents) resulting in 
the release of vinyl chloride. 

Accordingly, pursuant to sections 6(b), 
6(c), and 8(c) of the Occupational 
Safety and Health Act of 1970 (84 Stat. 
1593, 1596, 1599; 29 U.S.C. 655, 657). Sec¬ 
retary of Labor's Order No. 12-71 (36 FR 
8751) and 29 CFR Part 1911, It is here¬ 
by proposed to amend 29 CFR Part 1910 
by revising I 1910.93q as set forth below. 

Written data, views, and arguments 
concerning the proposals may be mailed 
to the Docket Officer. Docket OSH-36, 
Room 230, 1726 M Street, N.W., Occupa¬ 
tional Safety and Health Administra¬ 
tion, Washington. D.C. 20210, post¬ 
marked not later than June 10, 1974 

Pursuant to 29 CFR 1911.11 (b) and 
<ct. Interested persons may file objec¬ 
tions to the proposals, requesting an in¬ 
formal hearing with respect thereto, in 
accordance with the following condi¬ 
tions; 

(1) The objections must Include the 
name and address of the objector; 

(2) The objections must be post¬ 
marked on or before June 10, 1974 ; 

• 3) The objections must specify the 
provisions of the proposed rule to which 
objection is taken, and must state the 
grounds therefor; 

(4) Each objection must be separately 
stated and numbered; and 

<5 1 The objections must be accom¬ 
panied by a summary of the evidence 
proposed to be adduced at the requested 
hearing. 

As revised, { 1910.93q would read as 
follows: 


16897 


§ 1910.93,, Vinyl Chloride. 

(a) Scope and application. (1) Tills 
section applies to any area or operation 
in which vinyl chloride (chloroetlienc), 
Chemical Abstracts Service Registry No. 
75015, Is manufactured, reacted, re¬ 
leased, repackaged, stored, or used, in¬ 
cluding areas and operations involving 
polyvinyl chloride where detectable 
levels of vinyl cliloride are released. 

(2) nils section does not apply to the 
handling or use of fabricated products 
made entirely or in part of polyvinyl 
chloride. 

(b) Definitions. ( 1 ) “Assistant Secre¬ 
tary" means the Assistant Secretary of 
Labor for Occupational Safety and 
Health. U.S. Department of Labor or his 
designee. 

(2) “Authorized employee" means an 
employee whose duties require him to be 
In the regulated area and who has been 
specifically assigned by the employer- 
nnd any employee who enters such an 
area as a designated representative of 
employees to exercise an opportunity to 
observe monitoring and measuring of 
vinyl chloride. 

(3) “Closed container” means any 
container wldch prevents the release of 
vinyl chloride to the environment. 

(4) "Contaminated" means capable 
of releasing a detectable level of vinyl 
chloride. 


) (5) "Decontamination” means reduc- 

■ tlon of vinyl chloride concentrations to 
1 less than detectable levels. 

> (6) “Detectable level" means an air- 

i borne concentration of vinyl chloride 
mensurable by a sampling and analytical 
, method capable of measuring conccntrn- 
t lions of 1 ppm. with an accuracy of 1 
ppm ±56 percent. 

(7) “Director” means the Director, Na¬ 
tional Institute for Occupational Safety 
and Health, or any person directed by 

1 him or the Secretary of Health. Educa¬ 
tion. and Welfare to act for the Director. 

(8) “Emergency” means an unforscen 
circumstance or set of circumstances, re¬ 
sulting in the release of vinyl chloride 
into areas occupied by employees. 

(9) "Exposure” means actual contact 
with vinyl chloride when unprotected by 
required personal protective equipment 
and clothing. 

(10) “Fabricated product" means a 
finished product or part of such product, 
made of polyvinyl chloride, entirely or in 
part, including semifinished products 
such as film, sheet, block, bar, or extru¬ 
sion stock. 

(11) “OSHA Area Director” means the 
Director for the Occupational Safety and 
Health Administration Area Office hav¬ 
ing Jurisdiction over the geographic area 
in which the establishment Is located 

(12) “Polyvinyl chloride" means poly¬ 
vinyl chloride liomopolymer or copol¬ 
ymer before such is converted to a fab¬ 
ricated product. 

(13) “Protective clothing" means 
clothing protective against vinyl chlo¬ 
ride. 

(14) . “Vinyl chloride”' means' vinyl 
chloride monomer. 

(15) “Waste resin” means any resin 
or oilier reaction products removed in 
the cleaning of equipment, such as ves¬ 
sels nnd piping. 

„ [ C J , Reference. College of American 
Pathologists. 230 N. Michigan Avc Chi¬ 
cago, Illinois 60601 . 

(4) Regulated areas. (1) A regulated 
area shall be established where (1) vinyl 
chloride Is manufactured, reacted re¬ 
leased. repackaged, stored, or used- or 
(li) polyvinyl chloride capable of’re¬ 
leasing detectable levels of vinyl chlo¬ 
ride is manufactured, reacted, released 
repackaged, stored, or used. 

(2) Access to regulated areas shall be 
limited to authorized employees. 

(3) A dally roster of employees enter¬ 
ing regulated areas shall be made nnd 
maintained. The rosters, or summaries 
thereof, shall b«r kept for at least 20 
years. 

(e) Monitoring, (l) Every regulated 
area shall be monitored for delectable 
levels of vinyl chloride. 

(2) The monitoring shall assure that 
any exposure may be determined for ’ 
each authorized employee with a confi¬ 
dence level of 95 percent. 

(3) Employees or their dcsii noted rep¬ 
resentatives shall be afforded an oppor¬ 
tunity to observe monitoring and measur¬ 
ing required by this paragraph. 

(I) Where exercise of an opportunity 
requires entry to an area where the use 
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of protective clothing, equipment, fa¬ 
cilities, or procedures is required, r.ucli 
'clothing, equipment, facilities, and pro¬ 
cedures shall be provided to all persons 
entitled to exercise tire opportunity, at no 
cast to any of them. 

ul) Persons exercising Die opportu¬ 
nity shall be instructed regarding: 

<A) The toxicity and lire hazard of 
vinyl chloride; and 

<B) The prolcctivc steps and measures 
necessary for their protection. 

(ill) Observers shall be permitted, 
without interference to the persons per¬ 
forming the monitoring and measuring, 
to:' 

(A) Observe all steps and procedures 
related to the collecting, processing, and 
evaluation of particular monitoring and 
measurement r,amides; 

<B) Record quantities and results 
obtained; 

(C) Observe the condition of monitor¬ 
ing and measuring equipment; 

• <D) Receive a demonstration of the 

calibration and function tests of the 
monitoring and 'measuring equipment 
performed on site; and 

(E) Examine Instructions and docu¬ 
ments related to the procedures und 
imcnt for monitoring and measur- 

t4> Accurate and complete records of 
all required monitoring shall be made 
and maintained for not loss than 20 
years. Such a record Shall (i> stale the 
date of such monitoring and the levels 
determined; and (ii) Identify tire instru¬ 
ments and methods used. 

<f) Engineering controls and work- 
practice methods. (1) Where detectable 
levels of vinyl chloride arc measured, 
immediate protection shall be provided 
against exposure to vinyl chloride by the 
use of engineering controls, workpractice 
methods, and respirators as follows: 

<i) Feasible engineering controls and 
workpractice methods shall immediately 
be used to reduce airborne concentra¬ 
tions of vinyl chloride below the detect¬ 
able level; 

(il) Wherever feasible engineering 
controls and workpractice methods 
which can be instituted immediately are 
not sufficient to reduce concentrations of 
vinyl chloride below the detectable level, 
they shall nonetheless Ire used to reduce 
the concentrations to the lowest prac¬ 
ticable level, and shall be supplemented 
by means of respirators in accordance 
witn paragraph (g) of tills section; 

(lii) Wherever no feasible engineering 
control or workpractice met trod can be 
instituted immediately, immediate res¬ 
piratory protection shall be provided In 
accordance with paragraph (g> of tills 
section; and 

(Iv) In any case covered by paragraph 
(f)(1) <il) or (ill) of this see*ion. the 
employer shall also undertake as soon as 
practicable a program to reduce airborne 
concentrations of vinyl chloride below 
"•the detectable level, or to the greatest 
extent feasible, solely by means of engi¬ 
neering controls and workpractice meth¬ 
ods and os soon us feasible. 
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(2) There shall be tests made for 
process or equipment leaks nnd for emis¬ 
sion of vinyl chloride which may result 
from workpracticcs. The frequency of 
these tests shall be such as to insure the 
Integrity of equipment and adherence to 
proper workpractices. 

(g> Respiratory protection. (1) A res¬ 
piratory protection program In accord¬ 
ance with 5 1010.134 shall be established 
and implemented where respirators arc 
required to be used by this section. 

(2) Respirators shall be used only in 
eases of emergency and where required 
by any other provision of this section. 
Respirators may not be used in lieu of 
feasible engineering controls or work- 
practice methods. 

(3) Respirators or combinations of 
respirators for protection against vinyl 
chloride shall be selected from among 
the following: 

<i) A positive pressure full facepiece 
self-contained breathing apparatus; 

(ii) A pressure-demand full facepiece 
self-contained breathing apparatus op¬ 
erating in the pressure-demand mode; 

(iii) A combination type “C” pressure- 
demand full facepiece respirator oper¬ 
ating in the pressure-demand mode and 
a pressure-demand self-contained 
breathing apparatus operating in the 
pressure-demand mode; or 

<iv' A combination type "C" continu¬ 
ous flow respirator and n pressure- 
demand self-contained breathing ap¬ 
paratus operating in the pressure-de¬ 
mand mode. 

<h) Protective clothing. (1) Employees 
entering regulated areas shall be pro¬ 
vided full-body protective clotliing. foot¬ 
wear or shoe covers, and gloves, at no 
cost to them, and required to wear it 
while in the regulated area. 

(2) Where polyvinyl chloride powder 
containing detectable levels of vinyl 
chloride is handled, employees shall 
also be: 

(i) Provided and required to wear 
hcadcovcrings; 

<ii) Required to remove all protective 
clothing at each exit from the regulated 
area; and 

(iii) Required to shower after Uic last 
exit of the day. 

(3) Clean protective clothing shall be 
provided whenever contaminated or 
soiled, but not less frequently than 
weekly. Contaminated clothing shall be 
decontaminated before rcase by removal 
for laundering or disposal. 

(1) Hygiene facilities and practices. 
(1) Where employees are required by 
tills section to wear protective clothing 
and equipment, change rooms shall 
be provided in accordance with 
} 1010.141(e). 

(2) Where employees are required by 
this section to shower, shower facilities 
shall be provided In accordance with 
i 1010.141(d) (3), 

(3) Storage or consumption of food 
or beverages, storage or use of smoking 
or non-food chewing products, nnd the 
storage or application of cosmetics arc 
prohibited in regulated areas. 


(J) Emergency situations. (1) A writ¬ 
ten operational plan for emergency 
situations shall be developed for each 
regulated area. 

(2) In tlic event of an emergency, ap¬ 
propriate portions of the plan shall be 
put into operation. 

(i) Hazardous conditions created by 
the emergency shall be eliminated and 
the affected area shall be decontami¬ 
nated prior to the resumption of normal 
o|>oralions. 

(ii) Special medical surveillance by a 
physician shall be instituted within 24- 
hours for employees present in the af¬ 
fected area at the lime of the emergency. 

(iii) Where an employee has a known 
contact with liquid vinyl chloride such 
employee shall be required to shower as 
soon ns possible, unless contraindicated 
by physical injuries. 

(iv) An incident report on the emer¬ 
gency shall be reported as required in 
paragraph (q)(2> of tliis section. 

(3) Each authorized employee shall 
be trained in a program renting to the 
hazards of vinyl chloride and the pre¬ 
cautions for safe use. 

(i) The program shall include: 

(A) The nature of the fire hazard, and 
the necessary protective steps; 

(U) 'file nature of the toxic hazard, 
including local and systemic effects, 
aculo and chronic efTects including 
specifically the carcinogenic hazard; 

(C) The specific nature of operations 
which could result in exposure to vinyl 
chloride, and necessary protective steps; 

(D) The purpose for and application 
of the medical surveillance program; 

.(E) The purpose for and application 
of decontamination practices; 

(F) The purpose for and significance 
of emergency practices and procedure.-, 

(G) The employee’s specific role under 
normal operating or emergency condi¬ 
tions ; 

<H) Specific information to aid the 
employee in recognition and evaluation 
of conditions nnd situations which may 
result In the release of vinyl chloride; 

(1) The purpose for and application 
of specific first aid procedures and prac¬ 
tices; 

(J) A review cf this standard at the 
employee’s first training and indoctri¬ 
nation program nnd annually thereafter. 

(ii) All materials relating to the pro¬ 
gram shall be provided upon request to 
authorized representatives of the Assist¬ 
ant Secretary and the Director. 

(k) Signs and labels. (1) Entrances to 
regulated areas shall be posted with signs 
bearing the legend: 

CANCER-SUSPECT AGENT AREA 
AUTHORIZED PERSONNEL ONLY 

(2) Arens containing operations cov¬ 
ered in paragraph (k) (1) (4) of this sec¬ 
tion shall be posted with signs bearing . 
tlio legend: 

CANCER-SUSPECT AGENT IN THIS AREA 
KUIX IMPERVIOUS AIR-SUPPLIED EQUIP¬ 
MENT REQUIRED 
AUTHORIZED PERSONNEL ONLY 

(3) Containers of waste or other ma¬ 

terials contaminated with vinyl chloride 
shall bo labeled: • 
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I VINYL CHLORIDE CONTAMINATED 
MATERIAL 

CANCER-SUSrECT AGENT 
DISPOSE OP OR r .CONTAMINATE U8INO 
AUTHORIZED PRECEDURES 




(4) Containers of polyvinyl chloride 
containing detectable levels of vinyl 
chloride shall be labeled: 

POLYVINYL CHLORIDE 

• - ' CONTAINS VINYL CHLORIDE 

' VINYL CHLORIDE 18 A 
CANCER-SUSPECT AGENT 

• ABSORBED BY BREATHING AND 

THROUGH SKIN 

(5) Containers of Vinyl chloride shall 
bo labeled: 

VINYT CHLORIDE 
DANGER 

extremely flammable gas 

UNDER PRESSURE 
MAY POLYMERIZE WITH 
EXPLOSIVE FORCE 
' POISON 

CANCER SUSPECT AGENT AND 
ANESTHETIC 

ABSORBED BY BREATHING 
AND THROUGH SKIN 






(G) No statement shall appear on or 
near any required sign, label or Instruc¬ 
tion, which contradicts or detracts from 
the effect of any required warning, in- 
fonnation or instruction. 

(1) Maintenance and decontamina¬ 

tion. (1) Emphasis shall be placed upon 
immediate clean up of spills, periodic in¬ 
spection, prompt repair of equipment and 
leaks, and proper handling, storage and 
disposal or decontamination of materials 
to prevent airborne contamination and 
accidental skin contact with vinyl chlo¬ 
ride. Waste materials, equipment, and 
other sources of vinyl chloride In closed 
containers, may not be placed in areas of 
excessive temperature or sunlight since 
build-up of internal pressure may result 
in rupture of the container, fire or 
explosion. ■ ... 

(2) Waste resins or other materials 
contaminated with vinyl chloride shall be 
placed in closed containers pending dis¬ 
posal or decontamination. 

(3) Appropriate procedures shall be 
developed and implemented for the de¬ 
contamination or disposal of all such 
waste material. 

(4) In maintenance or repair opera¬ 
tions on contaminated—systems or 
equipment, including vessel entry, em¬ 
ployees engaged in such operations shall 
bo (i) provided with and required to 
wear and use a whole-body air-supplied 
suit Impervious to vinyl chloride, and a 
respirator in accordance with paragraph 
(g) of this section; and (ii) required to 
shower after removing protective equip¬ 
ment. 

(5) Protective clothing and equipment 
shall be clean and dry for each use. 

(G) When vessels or piping systems are 
opened local exhaust ventilation shall be 
provided to remove the escaping vapor 
from all occupied areas. 

(7) (1) Vessels to be entered shall first 
bo ventilated and monitored so thut the 
concentration of vinyl chloride Is reduced 
to a level within the protection factor 
capability of the protective equipment. 

i . . 


(ill When vessels arc to be entered, all 
piping to such vessel shall be: 

(A) Opened, blanked and tagged; or 
(B> Where welded piping is in use. not 
less Ilian 2 valves in scries, which isolate 
the vessel from any other connection to 
such line, must be closed and secured. 

(iii) No employee shall enter a vessel, 
except when another employee properly 
trained and equipped for entry Is pres¬ 
ent and is observing the employee in the 
vessel. Hie observer shall have means 
for signalling for help in the event the 
employee experiences problems. Under 
such conditions, the observer shall sig¬ 
nal for help, and shall not enter to assist 
the employee until another person is 
present to observe. 

(m) Transportation loading and un¬ 
loading. (1) Facilities for the loading 
and unloading of vinyl chloride to and 
from containers shall have each transfer 
line and vapor-equalizing line equipped 
with vent connections, and shall have 
an inert gas purging system. Vent and 
purge effluent shall be returned to a proc¬ 
ess tream or flared in a safe location. 

(2> Procedures shall be developed and 
implemented for the transfer of vinyl 
chloride. Written copies of such proce¬ 
dures shall be provided employees en¬ 
gaged In such operations, and sucli em¬ 
ployees shall be fully trained and re¬ 
hearsed in all procedures. 

(3) Employees engaged in transfer op¬ 
erations shall be provided with and 
required to wear respirators in accord¬ 
ance with paragraph (g) of tills section. 

<n) Polymer bundling operations. (1) 
•Containers of polyvinyl chloride releas¬ 
ing detectable levels of vinyl chloride 
shall be opened and transferred only 
under local exhaust ventilation which 
reduces the concentration of vinyl chlo¬ 
ride below the detectable level. 

(2) Hot operations, such as but not 
limited to milling, calendering and ex¬ 
truding. which release delectable levels 
of vinyl chloride, shall be carried on only 
under local exhaust ventilation which 
reduces the concentration of vinyl chlo¬ 
ride below the detectab.. level. 

(o) Medical surveillance. Not later 

than _ 1974, a program 

of medical surveillauce shall be insti¬ 
tuted, end shall provide each authorized 
employee with an opportunity for ex¬ 
aminations in accordance with this para¬ 
graph. All medical examinations and 
procedures shall be performed by or 
under the supervision of a licensed 
Doctor of Medicine (MD) or Doctor of 
Osteopathy (DO). All medical examina¬ 
tions and tests shall be provided without 
cost to the employee. 

(1) At the time of Initial employment, 
or upon Institution of screening, a physi¬ 
cal examination shall be performed with 
specific attention to detecting enlarge¬ 
ment of liver or spleen by abdominal 
palpation. 

(2) At the time of Initial employment 
or upon institution of sircering, and an¬ 
nually thereafter, a medical history 
checklist shall be completed bv the em¬ 
ployee. Tills list shall Include questions 
concerning: 


(l) Alcohol Intake;' <■ . 

(li) Past history of hepatitis; 

(iii> Past exposure to potential hepa- 
lotoxic agents, including drugs and 
chemicals; 

civ) Past history of blood transfu¬ 
sions; and 

(v) Past history of hospitalizations. 

(3> Ai the time of initial employment, 
or upon institution of screening, a scrum 
specimen shall be obtained for screening 
witli respect to the following blo-chemi- 
cal determinations of liver function: 

(i> Total bilirubin; 

(il) Alkaline phosphatase: 

(ill) Scrum glutamic oxalacctic trans¬ 
aminase (SCOT); ' 

(iv) Scrum glutamic pyruvic trans¬ 
aminase (SGPT); and 

<v) Gamma glustamyl transpeptidaso 
(GGTP). 

<4> Additional tests that may option¬ 
ally be considered for use in screening 
include: 

(i) I.acticdehydrogenase; 

(li) Scrum protein determinations; 

(iii) Serum protein electrophoresis; 
and 

(iv) Platelet count. 

(5) Laboratory analyses for all biologi¬ 
cal specimens included in medical exam¬ 
inations shall be performed in labora¬ 
tories accredited by the College of 
American Pathologists or licensed under 
43 CFR Part 74, 

(G) If the results of screening required 
in paragraph (o) (3) of tills section are 
normal, screening shall be repeated: 

(i)’ Every six months for employees 
who have been employed in vinyl chlo¬ 
ride related operations for 10 years or 
more; and 

(il) Annually for all other employees 
entering regulated areas. 

(7) If one or more liver function tests 
performed are abnormal, serum testing 
shall be repeated as soon as passible, 
preferably within two to four weeks. If 
‘no abnormalities are present upon ve- 

screcnir.g, scrum testing shall be re¬ 
pented ’4 three months. 

(8) If abnormalities persist upon rc- 
screening, the employee shall be with¬ 
drawn from areas where contact with 
vinyl chloride is possible, and an individ¬ 
ualized medical workshop shall be In¬ 
stituted. Suggested as initial steps arc a 
complete physical examination and vari¬ 
ous special procedures such as hepatitis 
13 antigen determination and liver scan¬ 
ning. If liver function abnormalities arc 
determined to be unrelated to liver dis¬ 
ease, the employee may be permitted to 
return to vinyl chloride-related employ¬ 
ment, subject to Individual, medical' 
evaluation. 

(9) A complete nnd accurate record of 
the results of medical examinations shall 
lie made' and maintained for the dura¬ 
tion of employment plus five years, or 
lor 20 years, whichever is lorgcr. 

(p) Records. (!) Records of monitor¬ 
ing and measuring, medical records, and 
regulated area entry rosters and sum¬ 
maries, shall be made available for ex¬ 
amination nnd copying upon request to 
authorized representatives of the Asslst- 
aut Secretary and the Director. 
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(2) In the event that the employer 
ceases to do business and there Is no suc¬ 
cessor to receive and retain his records 
tor the prescribed period, these records 
shall be transmitted by registered mail 
to the Director, and each employee indi¬ 
vidually notified In writing of tills 
transfer. 

*3) Employees and their designated 
representative* shall be provided access 
to examine and copy records of monitor¬ 
ing and measuring. 

(4) Former employees shall be pro¬ 
vided ncces to examine and copy records 
reflecting their own exposures. 

(5) Upon written request of any em¬ 
ployee, a copy of the medical record of 
such employee shall be furnished to a 
physician designated by tlie employee In 
such request. 

(q) Reports. (1) Not later than_ 

-the following information shall 

be reported to the OSHA Area Director. 
Any change in such information shall be 
reported to the OSI1A Area Director 
within 15 days of such change. 

fl) Tiie address and location of each 
establishment which has one or more 
regulated areas; and 
(ii) Tlie number of employees in each 
regulated area during normal operations, 
including maintenance. 

<2) Incidents which result in the re¬ 
lease of vinyl chloride into any area 
where employees may be exposed shall be 
reported in accordance with this para¬ 
graph. 

Ci) A report of the occurrence of the 
incident and the facts obtainable at thal 
time Including a report on any medical 
treatment of affected employees shall be 
made within 24 hours to the OSHA Area 
Director. 

(11) A written rci>ort shall be filed with 
the OSHA Area Director within 15 
calendar days thereafter and shall in¬ 
clude: 

(A) A specification of the amount of 
material released; 

A description of the area involved 
and the e.y'^ 't of known ami potential 
employee exposure and area affected; 

(C) A report on any medical treat¬ 
ment of affected employees and any 
medical surveillance program imple¬ 
mented; and 

(D) An analysis of the circumstances 
of tlie incident, and measures taken or 
to be taken, witli specific completion 
dates, to avoid further similar releases. 

(3) Upon completion of any monitoring 
and measuring which discloses that any 
employee has actually been exposed to 
detectable lcvcis of vinyl chloride, each 
such employee shall be individually noti¬ 
fied In writing. Tlie notice shall; 

(1) Be delivered not later than 10 
working days after completion of the 
monitoring and measuring; 

(ii) State tlie actual exposure in terms 
of concentration and time; and 

(iii) State the steps whicli have been 
taken, arc being taken, and will be taken, 
with specific completion dates, to termi¬ 
nate the exposure and prevent a recur¬ 
rence. 
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? <b *' °* c *' * nd 84 sut. isos. 

1590, 1599 (29 U.S.C. 055, 657); Secretary of 
babor'* Order No. 12-71 (30 Fit 8754)) 

Signed at Washington. D.C. this Oth 
day of May, 1074. 

John Stenuer, 
Assistant Secretary o/ Labor. 

|FJl Doc. 74-10740 Filed 5-9-74;8:45 amj 
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Federal Aviaiion Administration 
[ 14 CFR Part 23 ] 

(Docket No..13000; Notice 74-19 1 

TRANSPORT CATEGORY AIRPLANES 
Typo A Passenger Emergency Exit Capacity 

The FAA is considering rule making to 
revise the passenger seating configura¬ 
tion limit that is applicable to Type A 
esils on transport category airplanes. 
Sections 25.807(c) i2) and (3) of tlie 
Federal Aviation Regulations <FARs) 
currently provide that for each pair of 
'type A exiUs (consisting of one on each 
side of tlie fuselage) the airplane may 
have a maximum passenger seating con¬ 
figuration of 100. 

This advance notice of proposed rule 
making is being issued in accordance 
with the FAA’s policy for early institu¬ 
tion of public proceedings in actions re¬ 
lated to rule making. An ‘ advance" no¬ 
tice is issued to invite early public par¬ 
ticipation in the identification nnd se¬ 
lection of a course or alternate courses 
of action with respect to a particular 
rule making problem. 

Interested persons are invited to par¬ 
ticipate in the rule making by submitting 
sucli written data, views, or arguments as 
they may desire. Communications should 
identify tlie regulatory docket or notice 
number and be submitted in duplicate 
to: Federal Aviation Administration, Of¬ 
fice of the Chief Counsel, Attention- 
Rules Docket, AGC-24, 800 Independence 
Avenue, SW„ Washington. D.C. 20591. 
Communications should be received on 
or before July 9, 1974, .to assure proper 
consideration. Ail comments submilted 
will be available, botli before and after 
tlie closing date for comments, for ex¬ 
amination by interested persons. 

Tlio regulatory provisions relating to 
Type A exits that arc contained in J 25 .- 
807 of tlie Federal Avia lion Regulations 
were .ndopted by Amendment 25-15 ef¬ 
fective October 24. 19C7. That amend¬ 
ment also established tlie provision, in 
l 25 803(c), that manufacturers show by 
demonstration that the maximum seat¬ 
ing capacity of an airplane having a ca¬ 
pacity of more than 44 passengers can 
bo evacuated to the ground within 90 
seconds, under conditions prescribed in 
tlie regulation. As discussed in tlie pre¬ 
amble to Amendment 25-15, Hie allow¬ 
able passenger seating limit of 100 that 
was established for eacli pair of Type A 
exists was less than the evacuation ca¬ 
pacity that had been demonstrated by 
test. As a result of receiving data and 
Information tending to Indicate that 
some of tlie considerations leading to tlie 


conservative limitation may no longer 
be applicable, the FAA has Instituted a 
regulatory study project to reevaluate 
tho limitation. Tlie study will Include tlie 
factors originally considered In estab¬ 
lishing tlie limitation as well as any other 
factors found to bo pertinent. Those 
fuctois originally considered include lier- 
t iient evacuation test* and demonstra¬ 
tions. exterior slides. Hie number, loca- 
won, ami size of aisles and passageways, 
and evacuation system reliability. 

Data available to tlie FAA on. in-serv¬ 
ice evacuations, slide deployments, and 
evacuation demonstrations Indicate that 
more- than 100 passengers have been 
evacuated through a Type A exit w.thln 
90 seconds. The data further indicate 
that Type A exit systems may have 
higher in-service reliability than was an- 
ticipnted at tlie time tlie limitation was 
established in tlie regulations. However 
tlie FAA believes it Is important to re¬ 
view nil relevant data on safety and cost 
considerations that may be applicable to 
any projio.sed change hi Hie Type A exit 
passenger seating limitation. To this end, 
tlie FAA solicits data, views, and argu¬ 
ments from all interested persons on tlie 
questions set forth below. Data support- 
Ing an answer should be submitted or 
identified sufficiently that tlie FAA may 
obtain or develop it. 

1. Do tlie data available on evacuation 
tests and in-service incidents that relate 
to the evacuation capacity of Type A 
exits under emergency conditions indi¬ 
cate that the 100. passenger limitations 
may safely be increased? 

2. What reliability has been demon- 
sliatcd for Type a exit systems by serv¬ 
ice experience nnd tests? 

3. What relationships may be estab¬ 
lished between reliability nnd passenger 
en ergcncy evacuation capability of Type 
A exits? 

4. How would tlie emergency evacua¬ 
tion capability of Type A exits be af¬ 
fected by specific increases in passenger 
seating capacity and by specific passen- ** 
ger seating configuration considerations? 

5. If there arc other factors that 
should bo considered, how should the rel- 
c\ant data be related to the emergency 
evacuation capability of Type A exits? 

6 . If the commentator recommends 
specific passenger capacities for consid¬ 
eration, what economic and safely bene- ' 
fits or penalties would be associated with 
them? 

Issued in Washington, D.C., on May 2, 
>974. 

C. R. Mclucin, Jr.. 

Acting Director. 

Flight Standards Service. 

|m Doc.74-10787 Filed 5-0-74;B:45 «m| 


[ 14 CFR Part 39 ] 

(Docket No. 74-NW-4-AD) 

AIRWORTHINESS DIRECTIVES 

Boeing Model 737-100/200 Series 
Airplanes 

Tlie Federal Aviation Administration 
is con- dcrlng amending Part 39 of tlie 
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proposed rules 




DEPARTMENT OF LABOR of 

' Occupational Safety ond Health di 

Administration di 

r 29 CFR Part 1910] M 

• tie 

(Docket No. OSH-381 p , 

VINYL CHLORIDE c> 

Availability of Economic Impact Study *• 
On May 10, 1974. pursuniit to sections J): 
6(b), 6(c). and 8(c) of the Williams- JV 
Steiger Occupational Safely and Health ti 
Act of 1970 (84 Slat. 1593, 159«. 1599; 29 
U.S.C. 655. 657), Secretary of Labors p 
Order No. 12-71 (36 Fit 0754) and 29 c 
CFH Part 1911, a proposed standaid con- u 
cerntng occupational exposure to vinyl t 
chloride was published in the Fem:rm. t 
Recister (39 FR 10896). On June 25-«.8 ^ 

and July 8-11. 1974. an Informal rule- , 
making hearing wns held on the proposal ( 
pursuant to section 6(b) (3) of the Act. t 
At the close of the hearing, the presid- j 
ing Administrative Law Judge, Gordon J. ( 
Mvatt ruled, In accordance with the au- , 
thority granted him under 29 CFR j 
1911.16(g), that the record would remain 
open until August 23.1974 for the rece'pt : 
of general comments and an addit.unai 
; period after that date solely for the sub¬ 
mission of written comment - on the eco¬ 
nomic Impact study being conducted for 
OSHA by an independent consultant. The 
study, which examines the economic and 
technological feasibility of compliance 
with the proposed standard In the 
monomer, polymer and copolymer pro¬ 
ducing Industries, Is now available for 
examination and copying in Room 230. 
1726 M Street, NW., Occupational Safety 
and Health Administration, Washington, 
DC 20210. All comments regarding the 
economic impact study should he mailed 
to the Docket omccr. Docket OSH-3G, at 
tli© above address, and must be post¬ 
marked no later than September 0. 19 1 4. 

Signed at Washington, D.C. this 22nd 

day of August, 1974. 

' . John Stfnder, • 

Assistant Secretary o/ Labor. 

’ :(FRDOC.74-I07<n Filed 8-23-74:8:45 Mn| 

department of health, 

■ EDUCATION, AND WELFARE 

. Food and Drug Administration 
[ 21 CFR Ports 1 and 314] 
REQUIREMENTS FOR DISPENSING 
CONTAINERS fOR PRESCRIPTION DRUGS 


Notice of Proposed Rulemaking 

Recent trends towards the use of dls- 
periling containers made of materials 
other than glass and the increased use 


of films, laminates, papers, and foils pre- th< 
sent new problems to the pharmacist in to 
dispensing a drug product because of the in 
different properties of these materials, th 
Many drug products are subject to tic- to 
composition or deterioration if not to 
properly protected from heat, light, and it> 
exposure to air or moisture: therefore It 
is necessary that the container used by to 
the pharmacist in dispensing the drug ci 
product to the patient be adequate to P« 
maintain the product’s original laden- «•' 
tity. strength, quality, and purity. ta 

The monographs for many of the drug P 
products recognized in the oilicia! 11 
compendia Include requirements for the c< 
use of specific type of dispensing con- ° 
talners, eg., light- ’slant container, w 
tight container, weh-closcd container, v 
These requirements for the use of sped- »■ 
fled ci \ers apply to products when « 
dispensed by the pharmacist unless 
otherwise Indicated In the monograph. ' 
In the absence of oilicial tests and specif!- J 
cations, tlie pharmacist often has little 
or no information available to assist him 
In selecting a suitable container. 

The Food and Drug Administration 
has met with representatives of the Na- 
1 tlonal Formulary (N.F.) and the United 
States Pharmacopeia (U.S.P.) to de- 
velop official standards and test procc- 
‘ (lures for determining that dispensing 
! containers for prescription drugs meet 
I the requirements for specified types of 
) containers as defined In the oilicial com— 

' pendla. The N.F. on January 2, 1974. 

- proposed the first such official standard 
r for tightness of drug containers. The 
I, proposal includes a test procedure as well 
y ns suggested limits for “tight containers” 

». (vnd “well-closed containers" as defined 
0 by the compendia. The proposed requ're- 
u incuts arc applicable to multiple-unit 
it- containers. t.e., a Vial or other drug con- 

- tainer permitting withdrawal of succes- 
4. s ivc doses or portions of the contents. It 
ld is anticipated that implementation of the 

standards will lie made simultaneously 
by the N.F. and tire U.S.P. 

Tire Commissioner of Food and Drugs 
has determined that the pharmacist 
must have information readily available 
to him ns to the type of dispensing con¬ 
tainer which must be used to maintain 
a drug product's original identity, 
strength, quality, and purity. Chemically 
Identical drugs, because of formulation 
differences, may have different require¬ 
ments for packaging nnd stornge that 
.. pray not be apparent without extensive 
testing. It is not reasonable to expect the 
pharmacist to test caclr and every drug 
Is- product to determine tire type of corr¬ 
als tainer that must be used to maintain tire 
use Identity, strength, quality, atrd purity of 


the product after It has been dispensed 
to the patient. Tire Commissioner is oi 
the opinion that the manufacturer of 
the drug product is the person most able 
to supply the necessary Information as 
to what constitutes a suitable container 
for dispensing iris drug product. 

Therefore lire Commissioner proposes 
to require that tire manufacturer In¬ 
clude, as part of the prescription drug 
product label, information, directed to 
the pharmacist, as to the type of con¬ 
tainer to be used in dispensing the drug 
product to the patient. Tills information 
may be in terms of specific materials, 
containers, or in terms included in the 
oilicial compendia to define suitable con¬ 
tainers, c.g., “Preserve in a tight con¬ 
tainer”. Tn the case of containers too 
small or otherwise unable to accommo¬ 
date a label with sufficient space to bear 
this Information, but which avc packaged 
within an outer container from which 
they are removed for dispensing or use, 
this information may be contained in 
other labeling on or within the package 
from which It Is to he dispensed. 

The Commissioner prop scs that the 
requirements of tills proposal be imple- 
i mented so as to be concurrent with si¬ 
multaneous Implementation of container 
. standards by the N.F. and the U.S.P. 

, Therefore, pursuant to provisions of 
r the Federal Food, Drug, and Cosmetic 
r Act (secs. 502. 503, 505, 507. 701, 52 Stat. 
1050-53. 1055-56, as amended, 59 Stat. 
403, as amended: 21 U.S.<"J. 352, 353. 355, 
1 357 37 i) and the Public Health Service 

„ Act • sec 351, 58 Stat. 702; 42 U.S.C. 202), 
il and under authority delegated to lum 
* (21 CFR 2.120), the Commissioner of 

d Food and Drugs proposes to amend Parts 
i and 314 as follows: 


PART 1—REGULATIONS for the en¬ 
forcement OF THE FEDERAL FOOCL 
DRUG. AMD COSMETIC ACT AND THE 
FAIR PACKAGING AND LABELING ACT 
1. In ( 1.106 by revising paragrapli 
(b) ( 2 ) (vi), adding a new paragraph (b) 
( 2 ) (vii> and by revising the undrsignated 
material at the end of paragraph (b) ( 2 ) 
to read as follows: 

§ 1.106 Drug* and devices; directions 
for u»c. 


(vl) Ail identifying lot or control num¬ 
ber Irom which It. is possible to detcrmlno 
the complete manufacturing history oi 

the package of the drug; and 

(vil) A statement directed to the phar¬ 
macist specifying the type of container 
to be used in dispensing the d.ug prod- 
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Tho proposed amendment Is presented 

*£5t A of Schedule n to DPS Rcgula- 
Ion 1 l» hereby amended to read as 

° U0W8: Part A 

Th# following Hems under the Jurtsdlc- 
lon of DL)C ere presently not subject to M>y 
Lanes tamed by or under authority of BIX? 
Ibut^are subject to directives Issued by or 
under authority of BDC) and therefore such 
ratings shall not he eflccllve to obtain any 
of them: • 

Communications services. 

Crus! red stone. 

Oravel. 

band. 

tiernp. 

blag. 

Bteuin heat, central. 

Waste paper. 

. • • * * 

fnefense Production Act of 1050, as amended 
Jet bint. DIG; 60 U3.C. App. 2001 at seq ); 
Psncutlve Order 10480, as amended. 18 1R 
i.,10 6201. 10 FR 3807. 7240, 21 PR 1873. 23 
Pit 5001, 6071. 24 Fll 3770. 27 PR 0083, 11447. 
3 CH< 1043-1053 Comp., p. 910; Executive 
Order 11725. 33 Fll 17176; DMO B400.1. 32A 
#m | t purt J5 Department of Commerce Orga- 
nlvatloti Order 10-3. 38 PR 33624. and 40-1, 
08 ' R 1871; Department of Commerce. Do¬ 
mestic and International Business AdinlnU- 


■ i no following delegations and agree¬ 
ments. as tho same may from time to time 
be amended, revoked, or superseded, further 
delineate jurisdictional responsibilities lor 
the exercise of priorities and allocations 

powers: . , 

(1) Memorandum of Agreement between 
tho Department of the Interior and the De¬ 
partment of Commerce with respect to the 
production and/or distribution of designated 
products and equipment. Including chemi¬ 
cals, associated with the output of petroleum 
and gas, effective October 30, 1073 (30 FR 
30890). 

(2) Defense Solid Fuels Administration 
(D3PA) Delegation 1 to the Secretary of 
Commerce with respect to tho distribution 
of coal chemicals produced as by-products 
of coke made from coal, effective May 16, 
1051 (16 PR 4600). The DSPA wns abolished 
In 1054 and Its responsibilities within tho 
Department of the Interior have been trans¬ 
ferred to the Olllee of the Assistant Secre¬ 
tary for Energy and Minerals, Department of 
the Interior. 

(3) Delegation of Authority from the Sec¬ 
retary of Commerce to the Secretary of the 
Interior of priorities and allocations powers 
with respect to certain minerals facilities 
and materials, effective January 20, 1007 (32 
PR 2402). 

(4) Memorandum of Agreement between 
the Department of Agriculture and the De¬ 
partment of Commcrco with respect to the 
scope of allocation and priority responsi¬ 
bilities In connection with foods which have 
industrial uses, effective December 6, 1073 

(38 PR 33504). 

(5) Memorandum of Understanding and 
Agreement between the Agricultural Slablll- 
ration and Conservation Service, Department 
of Agriculture, and the Bureau of Competi¬ 
tive Ar.sew.m-mt and Business Policy, Depart¬ 
ment of Commerce, with respect to the scope 
of the term "faTu equipment," elfcctlvo 
December 8. J973 (33 PR 33500). The re¬ 
sponsibilities of the Bureau of Competitive 
AxncMimrnt and Uutlncsa Policy hnve been 
transferred to the Bureau of Domestic Com¬ 
merce (KDC). Department of Commerce. 
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tratlon Organization and Function Orders di 
41-1 as amended. 30 PR 2780. 30 PR 18490. nI 

45-li 30 PR 10408. and 46-2. 30 PR 18480) tc 

Dated; September 10.1974. 

Domestic and Interstate Busi¬ 
ness Administration. Bureau n 

of Domestic Commerce. si 

Samuel B. Siiehwin, E 

Deputy Assistant Secretary n 

for Domestic Commerce. p 

|FR Doc.74 21181 Filed 0-12-74;0:45 am) 
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DEPARTMENT OF LABOR 

Occupational Safety and Health 
Administration 

[ 29 CFR Part 1910 ] 

(Docket No. OS11-30J 
VINYL CHLORIDE 

Availability of Final Economic Impact Study 
On May 10, 1974. pursuant to sections 
6(b) C(c). and 8<c) of the Wiffiams- 

Kleiger Occupational Safety and Health 
: Act of 1970 (84 Stat. 1693, 1590, 1699 
(29 USC. C55, 657)1 Secretary of La¬ 
bor's Order No. 12-71 (36 FR 87541; and 
. 29 CFR 1911. a proposed standard con- 

' corning occupational exposure to vinyl 
' chloride was published In the FcntRAr. 

. Register (39 FR 1G8DC). On June 25-28 
s and July 0-11. 1974. an Informal rulc- 
r making hearing was held on the PJ'°POs al 
r pursuant to section 6(h) (31 of the Act. 

» At the close of the hearing, the pre- 
, siding Administrative Law Judge, Gor- 
. don J. Myatt. ruled. In accordance, with 
c the authority granted him under-9 CFR 
d 1911.18(g). that the record would remain 
- open until August 23,1974 for the receipt 
« of general comments and an additional 
11 period after that date solely for the sub¬ 
mission of written comments on the cco- 
" nomlc impact study being conducted for 
,i OSHA by an Independent consultant. 
ls On August 26. 1974. a notice wns pub- 
6. llshcd In the Federal Register <39 FR 
J 3C844) announcing the availability of 
10 the preliminary report, which examines 
the economic and technological feasibil- 
c " (ty of compliance with the proposed 
standard In the monomer, polymer and 
c- copolymer producing Inc us tries, and ln- 
>s vil ing comments to be submitted no later 
r* than September 6.1974. 
es Several persons requested additional 
32 time to comment on the preliminary re- 
... port and also asked for an opportunity 
ic- to comment on the final economic lm- 
he pact study when available. Since ccr- 
*i- tain portions to be included In the final 
vn report were not contained In the pic- 
73 limtnary report, the request for addi¬ 
tional time to comment on the prellml- 
", n ary report anO for an opportunity to 
comment on the final report Is granted, 
ti- The final economic Impact report will 
ft- be available for examination and copying 
J'J* beginning at 10 a.m. on September 10. 
re- 1974. In Room 230. 1720 M Street NW.. 
ive Occupational Safety and Health Ad- 
ministration. Washington, D.C. 20210. 
This report, nllhough labeled "final 
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draft" because the Independent coasult- 
ant may subsequently make minor edi¬ 
torial corrections, will be treated as the 
final economic Impact report for purposes 
of this rulemaking proceeding. 

All comments regarding the prelimi¬ 
nary and final economic Impact study 
should be mailed to the Docket Oflicor, 
Docket OS11-3G, at the above address, 
and must be received no later than Sep¬ 
tember 25,1974. 

Signed at Washington, D.C., this 12th 
day of September 1974. 

John Stender,- 

Assistant Secretary of Labor. 

|F.Doc.74-2131)W Piled 8-12-74;10:42 uin| 


DEPARTMENT OF 
TRANSPORTATION 
Federal Aviation Administration 
[14 CFR Part 71] 

| Alrspaco Docket No. 74- GL-30) 
TRANSITION AREA 
Proposed Designation 

The Federal Aviation Administration - 
Is considering amending Part 71 of the 
Federal Aviation Regulations so as to 
designate ft transition area at the White 
County Airport. Monticcllo, Indiana. 

Interested persons may participate in 
the proposed rule making by submitting 
such written data, views or arguments as 
they may desire. Communications should 
l,e submitted in triplicate to the Director, 
Great Lakes Region, Attention: Chief, 
Air Traffic Division, Federal Aviation Ad- 
ministr. Hon. 2300 East Devon Avenue. 
Dcs Plaines, Illinois 00018. All communi¬ 
cations received on or before Octpber 15, 
1974, will be considered before action Is 
taken on the proposed amendment. No 
public hearing is contemplated at this 
time, hut arrangements for informal con¬ 
ferences with Federal Aviation Adminis¬ 
tration officials may lie mndc by con¬ 
tacting Lire Regional Air Traffic Division 
Chief. Any data, views or arguments pre¬ 
sented during such conferences must also 
be submitted In writing in accordance 
with tills notice In order to become a part 
o' Uie record for consideration. The pro¬ 
posal contained in this notice may be 
changed In the light of comments 
received. 

A public docket will be available for 
examination by interested persons in the 
Office of the Regional Counsel. Federal 
Aviation Administration. 2300 East 
Devon Avenue. Dcs Plaines. Illinois. 

A standard Instrument approach pro¬ 
cedure has been developed for the WlUte 
County Airport, Monticcllo, Indiana. 
Consequently, It Is necessary to provide 
controlled ulrsp.ice protection for air¬ 
craft executing tills new approach pro¬ 
cedure by designating R transition area 
nt MontlcelJo. Indiana. 

In consideration of the foregoing, the 
Federal Avlat'-m Administration pro- 
! poses to amend Part 71 of the Federal 
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Tl/K OOVjl’ATIONAL SAFETY AMli mi-ait,, 

' “ ,,u " ,M ™ admikictmtion WILL hold 

4 v<. __ 


-- niJUJj j ] Vj 

A lUiiK/C IliVlKltVC Oil 

^ ,LiVT SlAW **» K» VINYL CHLORIDE 

f*Vn A,-» I M /Ml .. 


•- - viiuv 

exposure on jure 25 T0 „ An . 

* 10 HAVE A3 COMpletp A ^CORD AS 


POSi.JJ.LB, WE WOULD Al’J’lll-’CI Wr * on, 
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1. Five vinyl chloride monomer (VCM) and two polyvinyl chloride (PYC) 
manufacturing facilities in the He..' Orleans - Rater. Rouge area have been 
visited by the staff of the Office of Standards Ccvclcpusnt during a 
fact-finding survey. 

2. The PVC manufacturers ha.vc a more serious problem of VCM exposure than 
the VCM producers because .rest of the polymerization process equipment arc 
in enclosed areas and ventilation is inadequate.. 

3. Leaks from the process equipment, vessel entry, VCM tank car loading, 
unloading, and process sampling, PVC reactor cleaning and compounding and 
packaging are the major potential sources-of VCM exposure found during this 

survey. 

4. Engineering technology for the control of VCM exposure is available 
end has been implemented by the industry. 

5. The observed practices relative to equipment maintenance, monitoring 

medical examination and surveillance and training are considered to be 
inadequate to control the employee's exposure to vinyl chloride. 4 

6. The fact-finding survey was found to be very useful in the development 
of proposed rulemaking of health standards. 
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INDUSTRIAL CYGICKE SURVEY REPORT Oil 
VliJYL Cl! LOU I OK MANIJ FA CTUP.I KG AND 
• POLYMERIZATION FACILITIES 


Introduction 

A fact-finding survey of several vinyl chloride (VC!) and polyvinyl 
chloride (PVC) manufacturing facilities has'been conducted by the 
st3ff of the Office of Standards Development during the week ot 
March 11. Five VC I Plants and two PVC Plants in the New Orleans 
and Baton Rouge area were visited during this survey. A list of 
all plants is presented in Table 1. 


. Process 

The VCM is cither produced by the direct chlorination or oxychlorinat.ion 
of ethylene to ethylene dichloride (EDC) and pyrolysis of EDC to VCM 
or by the reaction between acetylene and hydrogen chloride. The crude 
VCM is purified by distillation to yield a product having purity of 
99.99Z. 

The PVC is produced by either \cet cr dry polymerization process. The 
vet process is carried out by reacting VCM in aqueous solution containing 
dispersing or emulsifying agents and catalyst. The dry process produces 
PVC by direct reaction between VCM and catalyst in a two-stage reactor. 
The unrencted VCM is separated from the PVC and the raw PVC is ground 
to desirable size. Block diagrams of various processes are presented in 
Figure 1 through 4. 

Potential Area of VCM Exposure and Its Control 

r * 

Based on observations of this survey the areas where exposure to VCM 
is likely in a VCM plant during normal operations are: 

1. Sampling and analysis of VCM for quality control. 

4 

2. Loading of VCM for shipping. 

3. Entry of VCM containing vessels for maintenance and 
repair work. 

4. Leak of VCM in the process area. 


/ 

V • 


i 


ms? 










The areas of VCM exposure in a l’VC plant can be summarized as the 
following: '** 

• • * 

1. Unloading of incoming VCM, 

2. Reactor cleaning. 

* 

3. . Entry of.-VCM containing vessels for maintenance and 

repair work. 

4. Entry of PVC storage silos. 

5. ' Compounding of PVC into molding powder. 

6. Shipping or packaging of PVC. 

7. Leak of VCI in the process area. 

# 

The VCM plant is operated around the clock and usually five or less 
employees are worked on each shift. One or two of these employees 
have to stay outside for one or two hours per shift to take samples, 
check gages and handle minor maintenance or repair vork. About ten 
VCM samples are collected per shift by one employee. The VCM is . 
collected in a sampling bomb with the time of collection being about 
one minute. The sampling port can be modified to reduce the exposure 
of VC-1 during such operation. 

Loading or unloading of VCM is another area of possible VC! exposure. 
Most loading is done on day shift only and the employee is loading 
eight or less tank cars at one time. Each loading operation takes 
about ten minutes. Hov?ever, if more, than one tank car is being 
loaded at one time the employee may spend as much as six hours on 
the loading deck every day. Cne company official claimed that they 
arc installing a system to reduce the emission of VCM during loading. 
Since the loading deck is located in open space and ventilation is 
good and if the 'emission control system is installed and the employee 
is standing at the upwind director with gloves end face shield, the 
exposure to VCM is insignificant unless the wind is strong. 

Hie reactor cleaning is probably the nred where VCI exposure is highest 
among VCl and TVC plants. The manufacturing cf the l’VC is still a 
batch process and the reaction tire is about eight hours. The agitator 
and the bottom part of a wot process reactor is cleaned after two or 
three batches were made, ’iiie whole reactor of the dry process is 
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cleaned after earh batch was made. The average cleaning time is 30 
minutes and ununlJy tyo e»*p3>y«yju arc performing the task. Tiic dry 


I process reactor is cleaned by using scraper and chisel under local 
, exhaust ventilation. It ia a dusty operation and no personal protective 
. . equipment of any kind is being used. A filter head which separates 
unreacl.cd VCVI from the FVC is cleaned by compressed air. The operator 
also uses compressed air to blow dust off his body. The cleaning should 
be performed by vacuuming or by using scraper equipped with local exhaust 
ventilation. In Addition, the operator should wear ccveralls, face, 
shield and gloves with or without supplied air respirator depending on 
the residual concentration of VCM in the reactor. After the reactants 
and products have been removed froDi a wet process reactor vessel, it 
Is filled with water and rinsed one time before cleaning. The cleaning 
is under local exhaust ventilation. Chisel and scraper are also used 
for cleaning of this type of reactor. Since the reactor surface is vet, 
dust exposure is not a problem. However, the exposure to VCM may be 
likely because cold water rinse is not effective to remove the residual 
VCM absorbed on .he walls of the reactor and steam purging is preferred. 
Ho test for VCM concentration in the reactor was made prior to entry, 
it. is «*i good practice to require the use of supplied air respirator 
for any reactor cleaning work. 

Most employers indicated that they have established procedures fer 
vessel entry and in some companies a pernit is required prior to 
initiation of such operations. It is questionable whether these 
• procedures are enforced, especially regarding VCM exposure A re¬ 
quirement containing details regarding entry of VCM containing vessel 
for maintenance or repair work should be included in the proposed 
standard. 

There is no information available to date regarding the desorption 
of VCM from the surfaces of the PVC particles during storage and 
handling. However, it is preferable to establish a procedure for 
the entry of PVC storage silos and require local exhaust ventilation 
systems hr. installed in all PVC compounding and packaging and loading 
operations whore PVC di ,r t can be ralcas-d. Although the manufacturing 
of VCM and PVC is tinder pressure in a closed system, exposure to VCM 
is unlikely during normal, operation. However, inadequate maintenance 
and wear of packings and seals of process equipment cqn results in 
leaks of VCM. 

Nearly fell the VCM exposures arc outdoors in the VCM plant., while most 
- PVC manufacturing operations except in the deep south and west coast 
where winter climate is mild, are enclosed. The exposure of VCM from 
equipment leaks can be significant in a PVC plant. V.’e found that most 
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of the plants do not have maintenance crews on nil throe shifts 
and preventive r.aintenance prosier, is Inadequate or non-existent. 

Wc should ash the employer to implement a maintenance program to 
insure that the leakage of VCM is unlikely during norr.nl operations. 
An equipment check list should le prepared and the frequency of 
inspection should be' based on the probability of failure or mal¬ 
functioning of equipment, piping or fittings. The equipment 
maintenance and repair record should be included in the OSHA 
record keeping requirements. 

The VCM samples collected in the bombs are analyzed by gas chromato¬ 
graphy in a quality control laboratory. If the bomb is stored in 
an exhaust hood with good ventilation md the sample is withdrawn 
from the hood, no exposure of VCM is expected during such operations. 


Monitoring 

Before the outbreak of liver cancers in the Goodrich PVC plant, the 
VCM was considered a fire hazard and less precise sampling and ana¬ 
lytical methods were used for monitoring. This still appears tc be 
the case from the observations gathered on this survey. We obtained 
some monitoring data from several VCM plants. Only one PVC manu¬ 
facturer promised us to send us monitoring data on PVC operations. 
Another PVC plant usee a combustible vapor testor for monitoring 
VCM exposure and this type monitoring is neither accurate, specific 
nor sensitive, to low’ concentrations of VCM. 

Gas chromatograph (GC) appeared to be a common instrument used for 
the analysis of VCM. The VCM is cither collected ns. grab or time- 
weighted-average (TWA) samples An gas-tight syringes, plastic bags 
or activated charcoal tubes. 

By reviewing the monitoring data submitted by two VCM plants 
(Table II & III) though the data ic limited, however, it does 
indicate that VCM loader, process sample man and maintenance 
personnel arc most likely exposed to higher levels of VCM than 
other employees in these plants. The method of control of VCM 
exposure for these employees are discussed in the previous section. 
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Medical 

All olants have ^replacement physical examination programs. However, 
periodic physical examination in not a cordon practice. Two of tiic 
six plants have .p pnysicinn and nurse staff on duty, the others have 
a physician and nurse on the part tine basis. Most supervisors and 
selected employees have trained in first aid, 

Sihcc the outbreak of the Goodrich liver cunc-c, more companies have 
started providing SKA-12 or other tests to employees who are handling 
VCM. However, few of the companies indicated that they are conducting 
medical surveillance of their employees as a routine program. 

Because Dow Chemical Company is the leading producer of chlorinated 
hydrocarbons in this country, they have put more emphasis on liver 
function testing of the-.ir employees. The medical surveillance 
program as presented to us oy Dow (Table IV) can be used as a basis 
for the medical requirement in our proposed vinyl chloride standard. 

Engineering Control 

Ventilation is still an effective method to control the VCM exposure. 
The control rooms in all the VCM and PVC plants are air conditioned, 
however, the air is withdrawn from the procass area and discharged 
outdoors without any purification. Both the inlet and outlet air 
to the control room should be treated if a standard with very low 
or no permissible limit is proposed. 

Engineering control methods are available for the control of VCM 

exposures, during sampling and loading operations- However, a 
reasonable tine should be allowed for the implementation for such 
measures* This is also true for the installation of local exhaust 
ventilation systems. It may be more practical to allow time for 
the implementation of engineering control measures or an Interim 
standard could be set to give employees some protection while the 
employer is provided with time for implementation of such controls. 
Usually, a tire period of six months may be sufficient to install 
VCM emission control system and one year for ventilation systems. 





# . 









r 

t. 


38 


, Person.il Protective Fruipr.ent 


All plants visited have coif contained breathing apparatus (SCPA) 
or Gas Mask for emcr-rr.cy use and they indicated that every employee 
is trained to use such equipment. Two plants use canisters rade for 
acid C‘isis or a=.to::ia c:' r than organic vapor to equip their gas 
masks which is not corri.’cred to bo. suitable end one plant uses a • 
quarter facepiece emergency escape respirator as a standard accessory 
for every employee and visitor in the process area containing hydro¬ 
carbons. This practice r.ay give an employee a false sense of security 
and Ik* may be exposed to high concentrations of VGI and still believe 
he is adequately protected. 

Supplied air respirators, either in continuous flow or pressure demand 
made should be used for reactor cleaning or maintenance and repair 
work insioe of a vessel containing VC!. One plant used supplied air 
for cleaning of reactors, however, no pressure reducer nor contaminant 

ncir r t R£ \ 1 de '! i * C r rC f ° Jnd in tbc ad j Jcent: sir f-upply* 3he present 
OSHA standard on breathing air quality is based on the recommendation 

of the Compressed Gas Association (CGA) which hue higher tolerance foi 
the conuon contaminants in the compressed air such as oil, carbon 
monoxide,etc. A low tolerance of these air contaminants and VC1I in 
the breathing air and more specific., accurate and frequent monitorinr 
roethoun tliou]a be proposed to insure that the quality of the breathing 
air is acceptable. u 

VCM Sill°LS 8 .i" aSk8 h Cq | U,PPed WUh aCtlvatcd c ^ arc oal adsorLent for the 
???? d °" whether we propose a standard with or without a per- 

1 > i,a i t * Easedon / test conducted by Gary Kelson of the Laverence 
Livermore Laboratory, he indicated that the activated charcoal in a 
organic vapor canister or catridge is not a good VCM absorbent. From 
ifVnnn 3tS ' Hov tiU ? t0 rcach 1Z 'breakthrough of VCM at a concentration 

lL £ 7 rcla < tivc Wdit ^ 22* C and a breathing rate of 53.3 

L, m is 3.8 jumues against 77 minutes for carbon tetrachloride. The 

of the life T U ”, th °f raniC Vap ° r ad£!0rbent is there is no indication 
to lor u w?* sabsblncc * '«•* manufacturer’s common practice is 

to set a shelf life of about three years from the cate of manufacture 

intact ITT™ *5° f Cal ° f thC ' canistcr or catridge is remained 
intact. Once the seal is broken, the useful life will be one year. 


- 7 - 


« 







r 

k. 


39 


a°'uppl?cd Sf’*S” a wrT”m r '"Kis r is d p"rti TT"' **"5 wlth 

process aairplc ran and tank car lo-t’cr If rticu f Jrly true the 

to be used when a permissible limit of*5 fo" pcrnittcd 

requirements for periodic reL.-.fof • pp:a ls propo£ed * the 

cf VCM exposures sLJId l'e sneci'ioo’ “ d i ffcrcnt levcl * 

no speciiieo m the proposed standard. 

involving VCM evposure* Thp pur rV10us su J t is questionable in operations 

:s,:,:r,ri?S :; ,f•Wjiair. 


. Housekeeping 

it is^iiadequate^This^- 8 ! 6 ? 61 ' 3 - lr,?ression on housekeeping is that 
particulate materia 1 is involved 18 r° rC e ^ dcnt ln the rvc P 1& nt since 

Maintenance is another problem avi»a „*. 

nonexistent apd most of the nlmt-c u cv - n tive maintenance seems 

shift only. Since the leak of flT ™ intCn ™° ***“ on day 

and fittings ray be the^i.-nificfr/ln hC pr ° Cess e^Pnent, pipelines 

the industry, a more str n“ont C ° f unnecc£sar y exposure i n 

stiin 6 enl maintenance program is imperative. 
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Work Fracticc f 

Mont of the plants visited have either v?ritton or informal procedures 
regarding operations where VCM exposure is likely such as proccssSampling, 
tank car loading, reactor cleaning and vessel entry'. We may issue mandatory 
work practice procedures on these operations. A wr ten procedure and ^ 
checklist should be prepared for these, operations and reactor cleaning ano 
vessel entry should tc p:tfort.cd by pemit only and signed by the employer 
or his representative to insure that all prccuationary measures regarding 
minimizing employee's exposure to VCM during such operations arc cniorcca. 


Quite a fcv> chemicals arc used in the manufactuYlng of \uM or P\C, some of 
them can be very tcxic such as hydrogen chloride, chlorine or mercury salt 
and the toxic properties of some rav; materials arc not available at this tj.mc. 
It should be a safe practice to require the employer to evaluate the toxicity 
of every raw material he uses and establish written procedures for the safe 
handling of such substances. 


Training . 

Most employers indicate that they have training courses for VCM operators and 
regular safety meetings to educate their employees. Some companies use the 
word-by-r.oulh training techniques and such training are conducted by foreman. 
The success of such type of training is dependent on the quality of the 
instructor. In general, a vrritten training manual should be preferred and 
should include items such as the hazards of VCM and other toxic raw materials, 
work practices, use ar.d care of personal protective equipment, first aid, 
emergency procedures, fire fighting and safe handling of the \ CM. It is 
imperative that an untrained employee should not be permitted to work in the 
VCM or PVC. process area and refresher courses on these subjects should bo 
given cn a periodic basis. A monitoring system should also be establishes to 
Insure that an employee is benefiting from such training. 

Waste Disposal 

. 

Both of the. PVC plants claimed that 'the unreacted VCM is recycled back to 
.the process. The off specification VCM is reprocessed to meet the requirement. 
One PVC producer discharges the scraps from reactor cleaning into a pond and 
another collects the waste into boxes for sale to a scrap dealer. One plant 
loads the PVC in box cars under pneumatic force. It is a closed system, any 
powder released from loading is sort back to the storage silos. 

Since the toxic effect of PVC is not known to 'date, it may seen unreasonable 
to require, the manufacturers to dispose of the TVC waste in impermeable bags 
since tlic bags probably made from PVC or to require the incineration of P\C 
or VCM as a means of disposal because the decomposition k roduct is tonic. 

We may require procedures to be cstnblisktd for the destruction of these 
rubs lancer, by a safe chemical method or just leave this paragraph open until 
wc get more information. 
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The exposure to VC?/, is less of n problem to the/VCM .producers than to the 
PVC producers.because all the process equipment of the former arc located 
outdoors with fever employees arid control is less expensive to implement. 

Host of the PVC manufacturing facilities arc enclosed and core employees 
arc involved in the production. Kngiircering Control is more expensive 
because of the high volume of air to bo ventilated. However, control 
technology is readily available and the cost of compliance may not be 
prohibitive. 

•• 

Lack of maintenance programs, monitoring activities, lnadquste employee 
training, medical examination and surveillance, and poor housekeeping are 
the common observations found during this survey. We may put emphasis on 
these areas on our proposed standard on 'the VCM. 

All manufacturers were very cooperative during this survey. They answered 
all questions we asked and gave us the information we needed. From this 
survey, we were given the chance to communicate with the production people, 
to find out which areas present potential exposures to VCM, 'hat the producer 
has accomplished to control the exposures at each area, and at which areas 
further control cf the problem and what enforcement is required. We 
sincerely believe that this type survey should be included in our regular rule- 
making procedures sc far as health standards development is concerned. 
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FIGURE 2. MANUFACTURING OF VCM BY DIRECT CHLORINATION OF ACETXLENE 
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Sampling Periods,. 

INITIAL VC?-'. MONITORING 
• • 

DATA FROM PLANT A ! : 

• 

Mover bc : r 19/3 

[ . 48 

Job Classification 

Sampling Time 

VCM Concentration 

—--... ■ - - ■— ■■ *:_s_ 

hr. 

ppm 

VCM Operator 

7.5 

1.3 

VCM Operator 

7.5 

1.7 

EDC Operator 

7.5 

• 0.8 

EDC Operator 

25 min. 

O.S 

OXY Operator 

7.5 

0.3 

VCK Loader 

3.0 

8.7 

VCM Loader 

25 min. 

16.0 

VCM Loader 

3.5 

4 

13.4 

VCH Loader 

45 min. 

43.0 

Lab Technician 

10 min. 

3.2 
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* * . 

Sampling period: September 1972, March £ April* 1973 

VCM Concentration: ppm (V/V) . ... 


Job classification 

Samples 

high 

ranee 

low 

Number of 
samples taken 

TWA 

Shift supervisor 

* 3.7 

0.1 

. 10 

0.4 

VCM boardman 

3.6 

0.03 

18 

0.6 

EDC boardman 

5.5 

0.07 * 

10 

2.4 

Sample mar. 

13.0 

0.1 

12 

0.7 

VCM loader 

158.0 

0.05 

30 

4.2 

VCM loader 

13.5 

0.05 

• 30 

2.9 

Shift supervisor ^ 

13.0 

0.03 

20 

0.4 

Junior operator 

13:5 

0.03 

32 

2.3 

Q.C. specialist 

32.1 

0.05 

28 

3.0 

Lab technician 

158.1 

0.06 ‘ 

26 

10.3 

Lab technician 

229.0 

0.1 

■ 30 

15.0 

Material controller 

0.3 

0.05 

10 

0.1 

Instrument technician 

13.0 

Q.03 

30 

1.9 

Pipefitter 

13.0 

0.03 

10 

4.5 

Millwright 

13.0 

0.03 

10 

4.4 

Electrian 

13.0 

0.03 

10 

3.5 

Laborer 

13.0 

0.03 

'• 12 

4.5 


- 3.8 - 
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MEDICAL SURVEILLANCE 


All contractor and Doc employees u-'-Hnn in i 

have toxic effect on liver |.J VC ' be en \ P "i';' ,,0r ° chc:: ' ic3ls ra y 
lance prosrea for sever-a’ rc-rs c-io-"’ Vi" ^ 10 c:cdica l surveil- 

livcr toxicity cere S.C C - “ 71 ’ ^V 1 *!*?*? ,:c * stf: cbtc -' RCc! to determine 
and Bilirubin. ;; c befan obtoiniJrriJ-” 1 ^ F ! occul ^ion, 

to 3a0 employees are tes-ed vcirlv c‘ ? 1 l 96S - A P?toxir.stcly 300 
tested over the yea— vv b\jn ' ~J veial thou5£r * d persons have been 
toxicity due to cheric -1 exro never found any indication of liver 
progr-ir. are dycol S Jhlorir-"; J“ ntS iw * ldcd in this te.tin C 

Marine. Tank Car Cleaning Waste Disrn^V 1 " 5 ’ i Zny1, Cfllorin oted Methanes, 
personnel. C Dis fosal workers, and selected R 4 D 


es 



*» W«7l Chloride 

£?« tLS&sz 

•nd we ere new in tti 

Sysic“ °L°i"ejLn > h ) " 5 p 1 ’iy°ie:'°n t V.f r,1 d ‘°l °“ 3lysls ‘—Mured, 

arc secured. 5 PH>*ic-a, SJA end other tests es indicated 


7 ^/ 

Betty Doughty, R.j*/ ^ 

Medical Supervisor 


ad 
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1,105,1 i-'-'-'i Control Procedures for 

1 ojyi.crxzntJon I'roccjiser; 3uvolving Vinyl Chloride 

*• 

« Central Housekeeping Procedures 


A. The spillage of Vinyl Chloride and Polyviny „Aoride In , r d 
around the production facilities should he controlled as fallot*-. 

1. Housekeeping procedures should he implemented to assure 
. - Wdiate removal of VC and PVC material around polymerization 
operations including drying,, packaging and loading operations. 

ftorcd C ?, VCr t d 'T “ tC ! lal Vhich 15 CO bc P^kaged should be 
stored in closed containers. 

• 

3. Waste PVC material should he stored in closed contn<nc-s ant 
considerate should be given to the adequacy of its dispell 
and/or destruction. Care should be taken in the storage of 
ciosed containers to insure that unsafe conditions do not result 
from an internal build-up of pressure in the container. 

B. Inventories of beginning and recovered quantities of VC -nd 
quantities of PVC produced, packaged and recovered should Se“::ade to 
determine losses and probable areas affected. . 

choulci hc removed' fi-ora overhead structures and 
conduits vherc it tends to collect. 

*• 

?' Consumption of food should be permitted cnlv in separate 

permit ted S cls° V-ldCd f° r £ hiS p ' Jrposc ’ ar ‘ d "<* food products should be 
permitted clsccnare in the polymerization facility. 

Protective Clothing 

• • • 

• • • . 

A. A daily change of protective clothing includin'* full cc-cralls 
or the o,„ilvatc„». should be provided ejeh enpio™, in 

It 'f, ! T C C f uW — cont.-.runaLd b> 

ccidun.as -.pi JA s should he cnanged a:; soon as feasible. 

»rr£ri““I» r J V ““" r -* °f moreover.,, should be worn ns 

pSHibic'. ' oi'orntrons where exposure to PVC material is 

.. • * ’• • 

• , # \ • 

C. Protective head covers should be worn durine PVC operations a, 

TX.71Z P?;. '“r* h «v? *»—*™5 P..y,^r 

head r. necessary and hair covciin E s, or the equivalent. in 




f 
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of poiy “ ri ^ tio " *— - 

D. Where employees arc*engaged in maintenance or cleanin'* operation, 
of polymerization reactors tanks they, should wear full lrncrvioi" 

* U ‘? rd **?"** contact of pvc material and VC valors 
•urcs for cafe entry to confined, spaces should be observed. 


III. Shov.'ers 

Showers at the termination of an eight-hour work shift should 
^be mandatory for all workers with possible contact with VC-PVC. 

IV. Monitoring ... 

A« Environmental Monitoring ■* • 

i«nl iTrZ}*? Cn ! ir ° nrr ‘ Cnta l mitering programs should be 
plcncnted; and where workers are required to enter 

?^ B * ri * atlon tanks ’ a survey of the VC concentrations should be 
. made n the reactors immediately after opening, irmedJateV prior 

operation? r5aintCna:,CG P^sonnei and during the tank cleaning' ‘ 

’ ’ .. • «o 

f.' ,Jj 1 ? obti!dncd fron th<! environmental nonitor!n s procran 
fhould bo used to indicate those erens where efforts should be 
directed to reduce airborne levels of "VC. 

3. Positive programs to initially control VC levels well belo- 

comn^nl SCnt Fcd ° ral $taRdard ° f 500 PP" «»»uld be developed (?omo 

Sis sho?M I7l: tin5 " C 5 ? PPr>,) and efforts to furtheJ reduce 
ic\cis s.iould be given consideration concomitantly with thn 

necessary modifications in en 8 ineerin S and design octroi. 


LS. 




; d^te^„:rtrL r titte o f h r c a‘eu„“ h :r^o:”d“°'’ sh ° uu 

facility?° 3SlblC “ PCSUrC ° f P cr =»neel irmedlatel^outsidc the 

f; e p VC particulate natcrinl should be 

• throutbout 1 tbc°facil-ity? < ‘° 8r “ ° £ “*»«» “ -balance 

B. Personal Monitoring * • ./• 

P ° rSO " : ' 1 samples should be 

exposure to VC or PVC. 9 ^" C0 " Sidcr ‘ : ‘ l «cclva the S reate.t 





;! 
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r 

k 


53 


j 2. - Breathing zone- sample:: should be obtained to complement 
' i .environmental monitoring program for VC, and similar samples 

I* VC. 


should be obtained for 


f. Respiratory Protection 

Because VC is a C as under ambient conditions and PVC is a solid under 
these conditions, iL is recommended that respiratory protection for 
, employees take these circumstances into consideration. 

I 

•£* ^? rC cn P lc, y ccs arc engaged in cleaning and maintenance 
operations inside polymerization reactors they should be equipped 

Wh v? atInos P hc ^ c - su PPlied respirator in order to protect against 
both VC vapor and PVC particulates. 6 nbC 

? r ° c ? durcs = nd Posing operations where the 
• that -m Ir inhalation Is a factor, it is rccotaaended 

that an «ir purifying respirator equipped with a mechanical filter 

oroteeM particula:;c material be worn. Respiratory 

‘ devices wnieh r.eet this repuirenent, as well as protect 

by tile N-IOSH co ”«"tr«i°n._l e « than 0.17. have bec£ approved 

^ , ‘ Swing and Certification Laboratory and bear the 

numbers: TC-23C-40, TC-23C-47, TC-23C-48. 

rl<^ CrC . C ° ?lo >’ ces arc ^gaged in transfer operations of VC from 
in< 1 ^ a> i»i a k kC<ir8 C ° stora S° facilities or at any similar transfe- 
contained^ 1 rCq , uirCS ranual operations, they should wear a sel£-‘ 
contained breathing apparatus (SCEA) during such operations to euard 
against unexpected release of VC during such operations S 

D. Other operations involving possible exposure to VC or PVC should 

^ individual situation exists and respiratory 
protection provided as appropriate. ' • 
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Llrcoicr, National Institute for 
| Occepntionol Safety end Health 

Recommend «.d Orcupat ional Health Standard fer the Manufacture of 
Jynthetie Folymor iroa Vinyl Chloride 

t n January 22, 1574, representatives from the 3.' F. Goodrich Chemical 
ompasy informed KIOSH That the deaths of several employees of their 
Louisville, Kentucky, plant might have been related to occupational 

E xposures. An immediate industrial hygiene walk-through survey of the 
acility ws conducted ov f.lOS-I and resulted in developing and transmit¬ 
ting to afiectcd companies recommendations for precautionary monitoring 

( nd control procedures for polymerisation processes involving vinyl 
hloride. On Fcbrii'.ry 1, 1974, KIOSH/CDC conducted a briefing lor 
other Federal agencies with health research responsibilities at which 

I t was disclosed that four employees of the plant in question had died 
f angiosarcoma of the liver. Because of the extremely low incidence 
f this disease, estimated to be on the order of 20 to 30 deaths per 

i ear in the United States, the history of four cases in a five-year 
criod in one plant was considered of great importance. It was 
oncludcc at the briefing that a new qccupaticnal cancer had been 
discovered: angiosarcoma of the liver. It; was further concluded 
lhat this disease was associated with the manufacture of polyvinyl 
llilor idc and that vinyl chloride was r .thc prime etiological candidate 
in - producing the disease. . . 

|:I0SII, with the assistance of expert consultants from both industry 
and organized labor, began development of a recommended occupational 
keallh standard. These and other activities were discussed in more 
Retail at the 0S11A Informal Fact-Finding Hearing on Possible Hazards 
of Vinyl Chloride Manufacture and Use on February 15, 1974. It 
vaii also during this Hearing that Professor Centre Maitoni of Bologna, 
|taly, presented the preliminary results of his research which showed 
induction of angiosarcoma of the. 1 iver ,rr.d other organs, as veil as 
Enc pi o.liiCi i.en oi. c-uicr cancers x: rats oxuoscd to vinvl chloride, 
liie ro:;n- u.' cm these studies icientiiy vinyi chicriue as a carcinogen 
and f.u ther confirm its role in inducing the cancers observed in the 
?• F. Goodrich workers. 





I’ugc 2 - Assistant Secretary of Liber, 05HA • ■ 

[ . * ... # 
bince'the O'HI-A Hearing, I>IOSH has learned of at leant five additional 

caned of angjor.arcoc:; of the liver. Two of tner.c cases ycre diagnosed 

t n'thc current working population at the same Louisville facility, 
hile the other three involved deceased workers, one each from the 
Louisville facility, Union Carbide's South Charlestown plant, and 
Goodyear's Niagara plane. 

Although vinyl chloride r.ust be considered as a carcinogenic agent, 
the inmediate problcn appeared to be concentrated in polymerization 
Facilities. Consequently, the attached KlOSil recommended standard 
anly applies to such operations. This is not to say, however, that 
appropriate standards should not be developed for other exposures 
to the basic chemical. NIOSrI is implementing further evaluation 
if the datacoupled with field observations, to determine exposure 
potentials in pre- and post-polymerization operations. You will 
>e informed as further data and plans are developed. 

previously indicated, NIOSH considers this to be a most serious 
jroblcm and strongly' urges that expedited rulemaking be implemented 
>y OSH A to insure that the health o£ exposed workers is promptly 
ind adequately safeguarded.' 

• 

tfe feel that, except where employers experience problems in obtaining 
sir supplied respirators or environmental monitoring equipment, the 
ittachcd recommendations can be implemented-as soon as a standard 
Is promulgated. The medical survovllance requirements which will be 
supplied in one to two weeks could also be implemented immediately 
/ith the possibility that some employers would need a short period of 
Lime for their medical staff or consultants {to make arrangements for 
my special laboratory tests. . . • 

r* 

fou should be aware that the consultants from industry who worked with 
is proposed that the recommended standard contain the concept of an 
lllouf.blc "working level" for vinyl chloride gas in the atmosphere, 
drich they identified as a time weighted average of 50 ppm. They 
recommended that whore workers were exposed to concentrations in 
ixcccs of this level they should wear air-supplied respirators. 

I’ll is concept of an allowable "working level" might seem justifiable 
in that Professor Knllooi found no liver tumors at 50 ppm, but there 
Is tlu* possibility that lumv-rs night have been produced if a larger 
lumber o£ animals had been exposed at that concentration, based on 
theoretical 'cor.sidc rat ions, there is probably no threshold for 
:arcinogcnesjs although it is possible that with very low concentrations, 
the latency period night bo extended beyond the life expectancy. Ln ^ 
/jew of these considerations aad our inability to describe a safe 
exposure level as required in section 20(a)(3) of the Occupational* 

Safety and Health Act, we rejected the concept of a threshold limit 
For .vinyl chloride gar. in the atmosphere. • . 
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Consequently,* our reccmmonduciouc as contained in the attached document 
tro such that •..here .;ny crqO.cyco ir opposed to rmaserablc! concentrations 
of'v?nyl chloride, as dctc.rr.dnod by the. recommended sampling and analytical 
method, he shall veer an air supplied respirator. This rcco.-.ur.ondation is 
based, on some preliminary information that the standard chemical cartridge 
respirators arc inefficient in protecting against vinyl chloriJc. KIOSIl 


I Kenuations for alternative respirator usage. The employer is also required 
to develop a Control Plan to reduce airborne concentrations of vinyl 
chloride to levels not detectable by the recommended method. 

t As you will note in reviewing the recommended standard, there are 
references to the "sampling ar.d analytical method recommended by the 
Director." This method, in the form of a compliance sampling data sheet, 

I will be forwarded to CSHA within a week. We nor; estimate that the level 
of sensitivity of cur recommended method will be around one part per 
aillijn, specifically for vinyl chloride. 

| The Office of Research and Standards Development, w’hich is directed by 
Mr. Vernon E. Rose, has had lead responsibility in developing this 

I recommended standard. As your professional staff review and evaluate 
our document, questions or requests for additional information should 
be directed to Mr. Rose. 

■ ■ v r / / 

I Marcus M: Key, M.Dt J 

. • • . Assistant Surgeon General 

r' 
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recommended occupational health standard 


FOR 

A 

TTfE MANUFACTURE OF SYNTHETIC POLYMER FROM 
VINYL CHLORIDE 


MARCH 11, 1074 


u. S. mgwr « HEALTH, EDUCATION, AND IVEU-AI 
Public Health Service 

Nation-1 t ,. Ccnter for Disease Control 

”-1 Institute for Occupational Safety and Heal 




1. SCOPE AND APPLICATION 


This standard regulates the manufacture of synthetic polymer from 
vinyl chloride (chloroethcne, Chemical Abstracts Hcgistry No. 75014), in 
order to protect the health and safety of workers. 

Vinyl chloride also known as vinyl chloride monomer (VCM), chlorocthylcne 
and chlorocthcnc, is a colorless sweet smelling gas at ordinary temperature 
ar.d pressure and has a boiling and melting point at one atmosphere of 
-13.8 # C, and -153.71°C, respectively. Its *chtmica 1 fox-mula is Cl^CIICl 
and it has a molecular weight of 62.50. Although ncncorrosivc at normal 
atmospheric temperatures, in contact with water ar.d at elevated temperatures 
it accelerates the corrosion of iron and steel. Of considerable concern 
is the fact th3t vinyl chloride is easily ignited and has a lower and 
upper explosive limit of 3.6% and 26.4%, respectively. 

2. DE FINITION’S 

For the purpose of this standard: 

a. "Assistant Secretary" means the Assistant Secretary for Occupational 
Safety and Health, U.S. Department of Labor or any person directed by him. 

d. "Director" means the Director, National Institute for Occupational 
Safety and Health, or any person directed by him cr the Secretary of Health, 
Education, and Welfare to act for the Director. 


c. "Authorized employee" means an employee whose duties require him to 
be in the regulated area and who has been specifically assigned by the 
employer. .. * 


d. "Detectable levels" means the detei'm.ination that airborne concentrations 
of vinyl chloride are in excess of the limit of sensitivity of the sampling 
and analytical method recommended by the Director. 

e. "Clean change room" means a room where employees put on clean clothing; 
clean change room shall be contiguous to and have aii entry from a shower 
room, when the shower room facilities arc otherwise required in this 
standard. 


f. "Closed container" is any container which is used to prevent the physical 
contact of employees with material containing vinyl chloride monomer. 


g. "Closed system" 
containment prevent 
nonrcgulated areas, 


means an operation involving vinyl chloride where 
s the ?cl ease of vinyl chloride into regulated areas, 
or the external 'environment. 


h. "Contaminated" refers to detectable levels cf vinyl chloride monomer. 
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^ to less 

environment? 1 " th# “*> ”“* al of vinyl chloride fro. the work 

such ?? C ?‘ : r?ptur?d '?? ;1 n?f?? r ? i r ,‘ , r 0 " c, [ c " as ^nce or set of circus,stonces 
chloride sufficient ’ rcsultIn = 1:1 the release of vinyl 

or having contact villi the'?iny'l ChlorideJ°" S a "° n£ Kt>rl:crs ox l ,oscd 

and nonreculated'areas?" 1 " mCa " S “ y external to regulated 

^loSt^l?" a ? 3 ““? r “ “ c = n f «* exit fro. a vinyl 

where ent^^U “i“he?"re?ir?c??d 'c'o^ouJd?*' e ‘* ,4ycr 

,“ s : x^"j,r^, d «.! 0 —--*<*•• 

V ? Ryl Ch,01 ' idc section product 

has been collected as a result of in ^-up operations, or which 

a result or in-plant housekeeping operations. 

9 r> t'A. _ . 


•3. PEglH KEMKNTS FOR REGULATED AREAS 


?i??i U d,'lo?id? C ?r? fl ?a,n,r?c??“d IiS l h ^.f CrC f ynthetic containing 

bnt are not limited to T n yT c M cr do 1*7 ^ ^ include 

storage, and transfer facilities- svir m-M ^ ° r unloadin 8 operations, 
processes and operations* and rr-i/7 m rCSln Polymerization 
and storage areas. Access shan't? J"tiiM;d C r“ I> °' Jl ^ 1An ?* r,acl;a S i,, l! 
only. All such regulated areas shin k d ?° au * ,,ojr «ed employees 
following requirements. S Si,a ^ 1 controlled in accordance with the 

a. _ Rou tj.no Op erations 

*?» «“ -gulatcd areas 

points under normal operating com’iiif J c “ UIt *’ Jt strategic sampling 

wst be selected by aprofessional i.I.siria lm SMpli "< ; l-ofnts 

ns monitoring locations for fntur k and will serve 

** canons tor future environmental measurements. 



The stapling pattern shall be adequate to represent th< 
of the controlled area. 


environment 


• a rontrof m rc < ? CtCCtabUl lcvcls of vinyl chloride arc measured 

The pfnn » P1 ?? "° reUUCC SUch lcvcls sha11 bu developed and implcr“nted 
The Plan shall consist not only of establishing goals for rcducin^vinvi 

controls but‘i S, d “ i8n f" e a " d engineering ' 

provided to al] authorized employees. 

to determine achiever,c„t of the C oal s of ?hc‘Control Man ^ts h,, 

be u md s of br^r , ^nr^ij s S”c“. 1 sr > 

js^^^raxssarsars : 

prowaca with and required to wear and u*o a c,oo , . , 

.Wtfu^: i ?r hC C °" ti,,U0US fl °“ ~ »™ dcmam^type^in^accordance 

monomer from tLl^cs^tLikl 01 !!™ 8 loadi " c . or m ' ,0=di "E vinyl chloride 
each transfer 

vent connections per~ittino n ‘ t ”? linc sba]1 bc equipped with 
to be vented ^ ■>«*«•" 

preclude any employee exposure. Specific and do't^ iT * a / anncr 10 ' 

abali be developed end provided 

clean r.^Ti^i oyecB shai 1 be provided with and required to wear 
shirt'and 

required^t^Jcmov^In^le-ive nrotcItT ° ]! ° i ’-! , ? atcd arca » employees shall be 
, 0 int of exit and at and 
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^ZT t ,ivz7ir^zir rs n v l "; !,oint of «** *«■ 

containers shall be id^tified'es ^ir, ^^ sucl1 “’l^vious 
Of this standard. -cquirtu under paragraph c(2)(i) 

b. 


Reactor and Vessel Entry 


(i) A reactor and vessel rnt-rv i , 

and provided to Involved employees i^rfr, ?" shaI1 bc ^eloped 
be familiarized with the procedure and eanshall 
tn the techniques provided for in the nrnr i bC tralnccJ and rehearsed 
only be placed on concern for potc^ral oxnl ' Enp!,=sis shal > ”« 

but shall also include appropriat« ^ ^ t0 Vinyl chloride 

s P a ces. PP P Precautions for entry into confined 

the maximal ) practicabl^extent moloyee^noT 1 apPUcd t0 ni " ir,i -c to 

Hhen opening any closed vessel n xn JLf exposure to vinyl chloride 
application of heat or suction’to L -ho ?1CS °f cffcctiv c nethods arc the 
of sufficient exhaust ventl^tion IrouZ^l Pri< V° ° pcnin «* or use 
such as cleaning or maintenance conducted*?* ^ SSCl * Khcre operations 
result m the liberation of vinyl chloJidr f? ° P ° n VC3scl could 

Vinyl chloride is not^e^7 h T** 

^ scnerai work environment. 

S. r 2S. 

"otherwise 1 jsolated P prior Jo ^try™"* ^ VCSSCl Sha11 bc b ^nked or 

with and ( reqi,ircd°to C KcaJ t a^d n usJ h a filial ** VCSSCl shalJ bc Provided 
of^the^continuous flow or pressurc dcman ‘ ^ 

y inyl eh 1 or j d c ^arc°monitored^nd nrc fZTl ° r VCSSCl w5icrc levels of 
eternal to the vessel shall be prided i h “I CXCCcd levels 

clean, full body protective cloiiiinr r rn „i d rc ‘! ui rcd to wear 
r f.loves, footwear or foot* Si* ° r lonfi-slccvcd shirt 

hJicie vessel levels are in excess of i a,u bc;,d covering 

instead he provided with and JcquitJj to ^ ' lf " CMp,0 >' ccs ^ 1 ) 
Prevent skin contact of vinyl chloride* i ^pervious clothing to 
Vinyl chloride. Chl ° ,Adc or ol l*cr materials containing 



, . [; 


A ^ tcr c-lch cxit fro:n the reactor or vessel, employees 

22 .JV?"- ^ rt, ‘-° VC nnd 1, - ava P rul Active clothing and cquin- 

B.cnt at a designated point in the regulated area, and at the end of each 

containers t In iupcrvilL Cut vcntcl 

containers foi the purpose of uecontsninatio:i or disposal. The contorts 

of such impervious containers shall be identified as required under 
paragraph c(2)(i) of this standard. . 1 UntCr 

. „ - . (viii) Employees engaged in reactor cleaning or other operations 
involving vessel entry shall shower at the end of the work shift 

» 

c.- Maintenance and Decontamina tion Activities 

^ Emphasis shall be placed upon immediate clean up of spills 

periodic inspection, prompt repair of equipment and leeks, and pren'r 

handling, storage and disposal or decontamination of materials to " 

pieve.it airborne contamination and accidental skin contact with vinyl 

Sill 1 **: Be ; ausc vin - vl chloride is a gas at normal tempevatSc^ * 

** * | U T l, -l S ' < ' c W ;nent > a nd otijer sources of the monomer in 

closed containers, shall not be placed in areas of excessive temperature 

of the cVl ^ lnCC JjV xld " u * > of inte ™=l pressure may result in rupture 
of the container, fire or explosion. 

1 i K J Ste , r0S j" S 0r otl '' e ~ tatcriols contaminated with vinvl 
chloride shall be placed in closed containers identified os rccuired 
under paragraphs e(2)£i) or (id) of this standard? ccquiicd 

for'.,., i 1115 . Appror!ri:ito procedures shall'be developed and implemented 
for the decontamination and/or dispoal of all such waste material 

ooerat'jE^L ^lean-up of leaks.or spills, maintenance or repair 
operations on contaminated systems or equipment, or any operation 

rcsuH^c-ch th C1C d 7 CZt cont3cl - wjth vinyl chloride monomer could 
J I h ° ri1 employee involved in such operations shall be 

S f ? 

d. General P. egulnted Area Req ni re men t s 
1 . Employee idemif i cat int i. 

A daily roster of employees entering regulated areas shall be 


. . . I 
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or successors thereto The „„./ yca V *>/ t.hc employer 

* it *^stcr 3 and/or sunuiiari^s «hnii hr* 

• Secretary^ t^Dire^or"'''^^ Wpr f°, ntati 1 vcs of the Assistant 
business wi'-hnnf ’ 11 cvcnt that the employer ceases 

■ai! to tio'’wrottor!' CC05SOr ' stoU bc by registered 

« 

2. Emergencies. 

" • 

this subparagraph shall be implemented.' ' ' (lv)l and (v) ° £ 

as the existence be™ de'termin'ed'" 1 ^ “ S °° n 

cli n i„ate ( d i L l tte r pote„UanJ 1 !?Lerf Cd b/ shall be 

prior to the res^pl’i'r^^o^al'^erations. 5 ^ 11 ^ 

sssm .* evxs&g 

=“£~ 25 sS«F‘“ 

sss~ 3S«S ?-“? *■«. 

provided'in P^ragr.^’ ? (g, pTo" S "° U b<! **«** - 


3. Hyp.icne facilities 


practices. 


cheui,,. or the 

clean «h££ t£T(3). 




- 7 - 


r 


64 


washing ‘“nitUs'M'te'Sw” acquired by this standard to wash, 

O) and K&ZSg&jr** *" ac “’ J »““ tW10.1«(d)' 

shower iSSi.SrS.aTK^n * t,lis standard to shower, 

cs Shall be .provided in accordance with 51910.141(d)(3). 

Contnr.i nation control. 

mintainfd ) U ndTier t atiJc <, nr^', X1C,,t f w r 0Ut ‘ ,c " systcms - *>»11 bo 
bocal exhaust «ntif«»on £ 'J r ° 3J,c “ t0 n0 " r =C ul “ad areas. 

Clean tenpered makeup air shill ° d ' t0 fatrsfy this requireraent. 
shall not be dtohatod « £ 0 ™,^ " 311 rcrovcd - Exh;,ust *ir 
the external « . 

removed tom V 0tl ’° r ltC! " t3kcn into or 

contamination in^onregulatcd^areatotohe^xt eraatonvironnent 

implcmcnted^to tlT" ^ Cst3b,is! > cd «d 

equipment and the deeontSln^^n“aJuty 

e. Signs, Information. and Training 

1. Signs. 

bearing to lege™"’ “ r ° Culatcd ard « ^.11 be posted with signs 


CANCliR--SUSPECTAGENT AREA 
AUTHORIZED PERSONNEL ONLY ' 

• * Entrances to rcrulated *vrmc 

ln paragraph 3(c) of this standard d-m i contai » in 2 operations covered 
the legend: standard shall be posted with signs bearing 

CANCER-SUSPECT AGENT IN THIS AI1EA. IMPERVIOUS SUIT INCLUDE CLOVES, 

boors. AND AIR-SUP,.UED HOOD lUiQUlKEI) AT ALL TIMES. AUTHORIZED PERSONNEL 
ONLY. 


9 








2 ' Container contents identification. 

vinyl chloride shall be labelled as fouLs? 10 * 181 * ccntaninatcd with 
VINYL CHLORIDE CONTAMINATED MATERIAL 
CANCER SU3PECT AGENT 
DISPOSE OF OR DECONTAMINATE USING 
APPROVED PROCEDURES 

shall be ( labcllcd t as n follows! ynthCtlC pol>1,ncTS made fron > vinyl chloride 

SYNTHETIC VINYL CHLORIDE POLYMER 
VINYL CHLORIDE IS A CANCER SUSPECT AGENT 
POLYMER CONTAINS __*% BY WEIGHT UNREACTED 
VINYL CHLORIDE 

entered on labels!) 7 detcriRincd ^ manufacturer and appropriate value 
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(m) Containers of vinyl chloride shall be labelled ns foll( 


DANGER! 


VINYL CHLORIDE 

* 

extremely flammable liquid and gas under pressure 

CANCER SUSPECT AGENT 

harmful if inhaled 

MAY POLYMERIZE VIOLENTLY UNDER FIRE CONDITIONS 
OR LOSS OR REMOVAL OF INHIBITOR 


Keep away from heat, sparks, and open flame. 

Keep container closed. 

Use with adequate ventilation. 

Avoid breathing vapor. 

Avoid contact with skin. 

Keep cylinder out of sun and away from heat. 

Container should be grounded when being emptied 
Never drop cylinder. • y 

FIRST AID: If inhaled, remove, to fresh air. If not breath*™ 
give artificial respiration, preferably nouth-to-ncuth If ^ 
br “ ,h1 "* is difficult, give oxygon. Call a physjci^i 

In case of: 

File - Use water spray, dry chemical, or C0 2 . 

because 1 of 0 cxi»losion"hazarcl? Va ^ ,01atC * ~ 
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3. Trainin'; and ind oct rination . 

■ • rcsulatcd^rea^shMJ 1 ^; -f 1 " ‘?'V cin 8 •»**<*«»<> to enter a 
including, lnd °“ ri »»i°" pro S r« 

Vinyl chloride 

vinyl chloride io'le^hi^rL^d^^nln^S* 10 " 1 " V ° 1Vir * 
surveillance pro^L™* pUrp ° SC for and application of the medical 
practices and purposes^ pUrpose for and application of decontamination 
practices and procedures . pUrpose for and significance of emergency 
operating 0 r enci'fcncJ h condUions; ,S SpCCific role undcr 

recognition and evaluation^ r!! f( i 1 T^ tlCn 3ld thc cm - u]o >' ec in 
.result in the which may 

aid procedures aid^rmiSIT** ^ *** applicatlon of specific first 

training and ind^i£ 0 ^ first 

posted, S?cBpK^M C sS?r 8 S C ? pr ? ccdurcs s,ia11 ^ prescribed, and 
rehearsed in ti^pU^.fami 1 x a r 1 zed with their terms, a/.d 

upon request\o nithoJi^cprlscntati of P th -* ? 1,aU be P rovidcd 
2 nd the Director. . * • ox the Assistant Secretary 

t. Em^ironmcni^al_?j o,|itor 1 nn and l:ccor.ll:c..,,i„n 

"• «srE'.r”sr,:: sgffsnss. 
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sensitivity. ^ or by ■" hods °* *« let equal 

with ob. t l !'vi r ri ? rt ' 5c "‘ ativ os shall be provided 

end shall ~“ Uof1 "* ““vitie, 

esnre^^’sh^rL^aS^i :trli t vil onv rr M ^ 

ernployci or successors thereto and shall in *" . *j rs 
to authorized representatives of the a’ 11 ^ P rovid cd upon request 
Director. Prc-entativcs of the Assistant Secretary or the 

g. Reports 


1. Operations. 

writing to thc^ppropiift "cccopationirs’f". b ° rc P ortcd ln 

Administration (OSKA) Area Dire^nr . ? y a " d HcaUh 

shall be similarity reported within',5 eaUndaf,dl?.“?s^Z^? 

area(s) JeUtedZldlZZZZol Zh^ZZZeaf thC . 

normal opZtiZ,"“ciudinVmalnte^nio durl “* 

paragraph 3(a)(ii)!^ ° f th ° Contro1 Plan as developed under 

(2) Environmenta] Measure ments 

On a semi-annual basis the mnitc «<• 
strategic sampling points presented * . f mcasurcmen ts taken at 

achievement of goals established in ti ^' 3 Banner as t0 identify 
reported in wrifing - 

(3) Incident s. 

monomer inl’r^^rM^hcro'wirtiycoi'ra^b 11 * 0 ° f Vi " /! chlorldo 
bo reported in accordance with this ^raer$?" Ma,ly C * |,OSC<1 5ha11 
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obtainnblc^at^hat^tiue^includin^a'^rcn °r th ®. incidcnt and the facts 

jjf ‘ nf [ cctcd employees shall be made vithin 24 i*"* ricdlCal treatment 
OSII/v Area Director. thm 24 hours to the appropriate 

OSHA Area Director withi^is^alcndJi-hda^ 1 ^ th ° a PP ro P r iote 
include: caicnaai oays thereafter and shall 

released, the iount o/une^nvojve,,^ *5° amount oC “tcrial 
procedure used in determining this CXplanatio " ° f the 

...... .<.... a ASKS* :t„„ ; 

and measures take^or^o^e 1 taken° f w ah ^ C ™ stanccs of the incident, 
to avoid further similar releases! SpCClflc completion dates, 

h * H2 di ££i_Survcii lance 


(To be provided by NIOSH as soon as possible.) 
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I. Department of Labor/Occupatior.al Safety ar.d Health Administration 

II. National Institute of Occupational Safety and Health (NIOSH) 

III. Center for Disease Control (CDC) 

IV. Food and Drug Administration (Eurfeau of Foods) (FDA) 

V. Food and Drug Administration (Bureau of Drugs) 

VI. Consumer Product Safety Cciurdssion (CPSC) 

VII. Environmental Protection Agency (EPA) 

VIII. National Cancer Institute (NCI) 

IX. Armed Forces Institute of Pathology (API?) 

X. National Institutes of Health (UIH) 


THE FOLLOWING IS AM UNEDITED TRANSCRIPT CF MATERiAI PRESENTED 
BY VARIOUS AGENCIES REPRESENTED AT THE NINTH MEETING OF THE 
INTERAGENCY COLLABORATIVE GROUP Oil ENVIRONMENTAL CARCINOGENESIS. 


I 




• ^ lclro 

by WIOSK an) OSKA, am tm task Sura 'o£m h "Stines hold 

agencies. .He indicated tl^t *h-^c'l ^ d b> var^cus government 
and that there may be ctr™ chemicals* to. y , or: ‘ y L,r,e tip °f the Iceberg 
the work place o?ir. the er^t^Al ™ iS ex?csed > eith ^ * 

In the future. Ke then called J* 10 * 1 »«y I?resent similar surprises 

his report. C2lleQ 0n **• Lassiter lYom OSKA to present 


Oc cupational Safety ar.d H ealth AdmlnjatraMnn 


Or. Iassiter brought the member^h-*n ,, n . 

OSHA up- to this time ard what act^ te ° n the actions taken by 
^ture. Most have crSbi^eS ** the nea£ 

- standards promulgated by OSHA fo~ vfnCY m b °!£ ohs er —£cr.cy te-nrorary 
principally based on t>4 r^uii-c^r ^ lcride * Tr - 9 standard was 
February 15. it was at this^LirAh^t^ *? ndlns hsarlr -2 held on 
results up to that time, which d^n^r-n?^- C °?V ‘ ,:altcni Presented his 
of the liver in his rats ercored dST^ \ Action of angiosarcoma 
At that time, he had another ^ono S as lcw “ 250 ppm. 

50 ppm and had observed no arMcchrcc^s t oxpesea to 

significant that tumors ot!re~ than 2 r^oc'L t “°" e arur - a - LS - It was also 
animals, incluainr lur- *f^- tOS ?fccmas were found in these 

on the results of"that ;public J'!? £S : a i: &s * primarily 

?*“*“> decided to predicate Secretary for labor, • • 

liioiiiary knowledge to a level o'* co fcas sa on this pre- 

ligation of that Hkargenci StI^ P *t; o A J ^ *** - Drior to the oro- 
chloride as a ceiling value ard it was !? ndanl v, ’ as 500 PP m of vinyl 
this was presenting an extreme hazard ’o m?5 ily recc Ghized that 

involved in the promulgation of standards Ait ?. the ^chanisms 

be the most feasible'way to r-r-dv considered that this would 

after the hearir^ \~rr~i * ^ s -tuacicn cuicxly. In addi^on 

standards t'i ? the responsibility for SseScht^d 

for vinyl chloride.Ba2£n° recordations for a stlr^d 

practices for the colyr,srl»at'm of - D . r ?P°? al was a series of work 
the known cases of'ario^ra'-® rljl c ‘' loridc . which is there rost o'¬ 

er work practices wg!rn-'.1“ °= c ' JI-: -cd > am Involved the irst'tuti™ 
*eh vir--l chlcriclo^wes'dotec'm '^5™' ff^ory pmtectl^ devices 
technicue sensitive to a “^^iv'i 'I s , t; 7« «*» a specified 

undei t .o. ng seme fiuhJ.c-r invest' h :7'V;: 0 c.:. nl ° cct octicn technique is 


that i t ^ neccsg:f ghilo ° f V - C - ' 

«*•— 10 ^ r^ibiiit 







* 


Page 2 


.OSHA has good environmental exposure knowledge of vinyl chloride synthesis 
and polyvinyl chloride synthesis, that is the polymerisation of V.C. Tivj 
downstream use of the resins made from V.C. in tc-rrns of exposure is 
relatively unknown. CCHA has queried the companies, but they have not 
reported back, except In very fragmentary form., the results of their 
• measurements downstream. As most probably are aware, V.C. resin is made 
to produce a number ol synthetic plastic products .and thousands of workers 
are involved o.n the downstream side. There are* several processes that 
are used oo iraixe PvC from VC. De-pendent upon the process, there ray be 
rore of the VC monomer c-r.trappcd in the mere oorous resins. It lias been 
reported that some of the resins ray contain at the packaging area as high 
as oOO ppm of VC entrapped in a very porous resin, to as low as 1 ppm in 
some less porous resins. So, as yet, the problem is undefined, but the 
standard timt has been promulgated will, of course, cover all of these 
situations. Dr. Lassiter said he was going to present seme data that EPA 
rray have .-.u. .her co ronas on later. He had attended a meeting a couple of 
days ago- in Cnicago at the Industrial Bictest Laboratories, ihis grouo 
has been contracted by the rmnufacturing Chemists Association to run some 
. ammal studies based primarily cn Kaltcr.l' s findings. The Industrial Bio- 
t.esu -aboratcries are running three species (rats, rice, and hamsters) at 
^.0 ppm, 2Cu ppm, ana 2,500 ppm of VC. Tne meeting was called the week of 
iipril 8 when it was discovered and reported to t' r, e sr.onuc v, h'.r or*"- r ’■ '-'■•t-’en 
(MCA) that the laboratories were finding armioroj'ccmas of" liver" ^n ’riice^at 
50 ppmof VC. Basical:^;/, the protocol of the exposure was that 200 animals 
e„ch species, of each sex, would be exposed to each level. So,, for 
' fitw’ c '“. tr.cra would ce 2oC rocs, 2o0 mice, and 2C0 hamsters 

U00 oi eacn sex) exposed. The tumors, the angiosarcomas', reported to date 
incluucd cne in a male mouse, one in a female mouse exocsed at 50 com. 
or.? 0 PP ~ J ther3 v;ere fcur ar-Sicsarccras of the liver reported, and at 
2,500 ppm, seventeen argicsarccras of the liver in mice (see Attachment I). 

The experi-nent has been ongoing for seven months now, it was initiated the 
10th of September. The tumors began rep earing after approximately six months, 
that is, one middle to latter pare of March. There have been no tumors 
observed in the other animals, that is the rats or the hamsters, to date. 

TIk; investigators conducting tne study explained that they fully c-xpected to 
see returners at the 50 ppm level in these animals. Tr.ey base this on the 
fact tr.uo t..e expcr_m.ent na:i seen going for seven months and that the tumors 
observed were .airly recent. The protocol is a seven hour, five- days a week, 
exposure. j.ney do, of course, have pccole over t*"*o we r -l /v n’d vor-i'ir ~ fun 
time, but no exposure occurs dur!:® that time. Tne aninils are CiSrles River 
nuce. m \-cw o: v.riu .V. nickarusen had drawn up in his handout, rorardilr.r 
tno sensitivity of a couple of strains of mice to ar.r.icsarccmas, that is, 

t V c alb ~ !:oa living ?cmc normal incidence of angic- 

1 1 ‘ V7* CC: "V‘°“ asJ * cd investigators about this 

^ ro-ui'trm.-f .‘ik : yvf-” 2 -' 13 ; *“* «* Clrn-les River strain. 
WK «sar.;i ,:lce duAnf tte paok^, 
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° f „ the ]J;: €r J? this “'■all of arise. So, this Is scretlilng to consider 
along with v.hi„ we are seeing in some other strains. 

Out^'^-cicence of mortality due to ether causes in the mice. 

“; e e;cposod at . 53 P.^* t0 date 31 Of them have died. 
h^ A r;-f. w " e ; cur . tr --“ rrc:n tumors. There were two other tumors 
jcpo.t.- in -.e rale rice at ~Q ppm. These two skin tumors.metastasized 

receivc^?^^^-—o-^ ieVOd * th f loc£ticn m *pt specified. CSHA just 
NTSi Vn‘- f'-y^-ion recently, and will evaluate it in concert with 
« e ^i.:; i .;>r:: l . ? ; D ‘' 2bly f- ce a £ coa recorasncatiai initially to CSKA. This 
~~~ v; trkc-rs, based c.n KICSH reccrrrendatior.s, if Imclemerned 
would no„ ce e:<posed. CSHA has a proposed permanent standard that should 
be put Issued, probably in the Federal Register, cased on th--* fflCSH 
recon-menuaticns whioh would, in effect, limit exposure ccv.rJ to the method 
specified -or cetection. V.orkers exposed, where there were detect^!« 

5 ? re =-' i r ed to wear the respiratory pretertlve 

»? ca£e there Is sefee speculation 
Sir: :r v£J D0 " n a var ~- b -- that needed to be controlled, ~n t*e 

Uote^t S.U97, .r.e animals are being exposed without food; food bei~> su~ol<» J 
aftw t» ensure periods. So there is a high rate of cirtSllsn l4'~ 

Hi fmr: s the e:(posure periods. Since rodents arc nocturnal e *-o~s 

ei, C: f"°'" cn ra ? r 3 ' :0 “ ttcut the exposure tiro. Dr. Lassiter essur-d f--t ’ 
H“? yf, e> i:r d C -- S the day. Tr.e ease sizes, the exposlre chSiers 
or'eeo^'o'' idT?~^U-i?-s 313 r- 5:3 .? r - Jj!als p :” ^tber. These include Yoo 

£t , 50 *a» t0 tot* 31 male and 9 female «Je* b»-» d<cd 

Ss i? - At 5 .T-ths, the figure was 25 males and 6 flries 

Host of vhe deaths occurred during the first 90 days. 

itytticall-v where OSHA stands at this time: 
been b.-ieYdcn S 5e latest''developSi?’’ “* P “ t feM days and tes not 

§HrT St 2c: fx 31 ’ tksrc t'ere 7 males, 13 females that 

a r if* • **” 18 “ie* a* 13 resales. The 31 

Bio“hj F* ?f' nir to that (l.e.; Industrial 

I r.;les, <1 fcmii'S ^n CC’V-'O 1 s• fin IV ^,., in ■*■: —...--———2 -i—.•.r.i' .1 ■— 0 

/* . ' * tui.. o*i> j c**» *^U Or.Hj 10 l r c*2”^i 0 *V.*»**»1 n»*• • »*. ^ -* ^ 

“::?? *?*J r 1 ™** f res^S.'^^^ 

»f ««• f -les and 29 ^ 

•JW. ,1 le.,^. 0 .. A question was raised about the proposed standaxj llAtS 
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the exposure to the amounts de K .-»'»*• oj *. ' ., ' 

. expired that it is based on d«te^A'h, r " PJi? Dr ‘ ^ssitex- 

analytical tcchnicuo. 'This -Si '?:? byreccmcendcd sa-r.plin- and 
.an interim reccr.r.er.daticn rade'^v AA r£T7? Xi ;“A 0 , 1J f 1 p ~ n - T: ' A ~ is 

firr-lnc up a recc~r.cr.cation for theVtu^ ^Vr- . thoy ^ 

permanent standard. —- technique for the 

sarplarc tube, either‘a‘^ubn-^ ^ ^ ^5 v;o: ' c r d cut «ld will be a gas 
dilution and ^iy 2e d ^ tUie fclth ^=orbant 

method. ^ c *- rc -~‘'0 o .a*.hy or an equally sensitive 

MW * occupational expew, 

levels for 20 years of about ICOi in<ll “ tc ' d e: <?°=are 
been irade elsexhere and they are r£b .peculations have 

as indicated in consents later by Dr'. ”"i£^r!f^ ;: °° ve tM3 levol > 

^0 question is still pp-n .v*«fw, 

of sensitivity. At present,’* Ir.dust «/ f et < down to the 1 P?m level 

be seme thine that -.vill have to b« resold Au “* Tnp0£sible ^ it will 

0S!ti, there are seme coen ai- plants t-AAA'V, “ n f h ° •°* ants inspected by 
but aeain where EPA is concerned if* 2 ? lcw ccr ‘-ntraticns, 

polymerization of VC, CS'^A hits ro‘ hazardous. In the 

any plant where they do not have sen- f* has - not eithc -‘, seen 

is around 10 ppm cr claims to operate 'V* 1 -* 4 - r ?iA°~ G:n ; ^ lo>;es: - seen 
what OSI-IA has sc- ird-s^-y * r f € °' Ln General, fre.n 

which they clair, they ^veL^ustil a 30 ? - cra 

excursions above that i~vei c~'A A t -f e » buc *re 

ever, in the newer plants, v.he~^tVri'>v*“p Srf - 6V< 4 S 111 th - ?ast week, 

18 ppm, tut tr-y hav« sc-« AJLif'’ h ‘ £ " v ~ a CcCl ' : u rour *- o: aoorcximatoly 

fluctuate quite a bit. With \l:c Fpn \ S 0 - « *»s 

vats to clean then out and ther- arv^nAAr^A? 11 proc£ss > they open the 

g* and the r * exfc m^ute caA be veiv^hiS Tt^f be Very lov/ at 

OSfW, that is in an open air facility •* t'--^An, AS?- ^ e ? v rcporte ^ to 
receive less than cr.o pant per million.*"" “ b t h lf of the workers were 

Dr. Kraybill thanked Dr 

next speakers. Dr. Joseph v£ G o^e« retort aivl asked the 

*"*> cus (Atlanta), to kke tlito piSent^io^f” “* Cr - C1 “' k Heath 

v of fccuratlonM „.., rh 


Si? l hf or »W^rthc n^ob^-=vifhufb^r 1CE * «. t.4' 

estimated number of production tlTC - A h 1 c Perations, th 

1,1 tto * **>’ ** ~ ^ £» 
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alt-0 hi the Union Carbide plant v/here the estimate is that 50,000 people 
have worked there. NIOSH does not taow what politicn of them have been 
exposed to VC or the co-polymers. It is probably premature to say any¬ 
thin about what UICL'ii's findings are other than that by just looking at 
the proportionate distribution of the death certificates, we are seeing 
what seems to be very consistent with what Dr. Sclikcff is reporting and 
what the Harvard group has reported, in that there is an unusual frequency 
of liver cancer and a very high frequency of lur.g cancer and train 
malignancies. Essentially, that is where NIGSK investigations are in the 
PVC production facilities. KIOSH is working very closely with CDC people 
who are attempting to oenfim the pathology on each case that Ml 051! has 
and prepare da :e sets frc:n which NIOSH will implement more intense medical 
screening thar was •.acsmmer.ded to the Department of labor, which specifically 
would include sputun cytology examination because of Dr. Maltcni’s 
observations ao the CSKA hearings. NIOSH had direct correspondence with 
Clairol in June cf last year, because MICSH has been undent aid. rg for about 
lh years, a general study of cosmetologists in the Western U.S. Hie 
indication was at that point in time they became very concerned. The month 
of March, which seems to be a very critical time in this whole unknown that 
we are talking abcut, was the date that the companies notified the aerosol 
companies that they world no longer provide them with VC. NICSH has 
documentation of that. Tney have seen letters from one or two of the 
manufacturers of VC where they said essentially they will no longer provide 
it. I-!arch was the date that the MCA initiated their, discussions and negotiations 
with Tatarshaw and Associates for a long-term cohort effects study of 
chronic disease, and March was also the date that the MCA initiated their 
efforts with the Bictest group. V.hat anyone knew last March as to what was 
coming on the scene in the U.S., one can only speculate; however, we can 
say that the Federal government does not know at this time. 


NIOSH, since making recommendations to its own organization and transmitting 
them to Labor, has cancelled every visit into every facility in the U.S., 
pending the acquisition of respirators. Tney have also developed a routine 
policy matter that no one gees into any of the facilities where carcinogens 
are involved without the benefit of protective clothing and adequate 
respiratory protection. Noteworthy is the fact that when NIOSH indicated to 
one of the facilities that they wanted to go in to evaluate their situation 
but did not have the respirators and asked the management to provide them 
with respirators, they were denied the benefit of then ar.d the visit was 
cancelled. The reason was that NIOSH was coir.g to shake the workers up. 

A copy of Dr. V.’agcnor's summary is attached (Attachment IT). Dr. Wagoner 
indicated that to the best of him' knowledge, Dr. M.altoni will be presenting 
his findings at the May 10 meeting at the NY AS. With regard to the results 
that were ivloarcd In Chicago the other day from th.o MCA-sponccrcd study, 

31 of the animals. In fact, were deceased, with two angiosarcomas. Tr.e 
available pathology or. these animals is urdciown. Dr. Wagoner stated that he 
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believed that there v;as a trer.cr.dous amount of cannibalism involved in 
the animals. Lr. Lassiter stated that this v:as also his Impression, but 
a ninker of those that have died were not available for assay. Dr. Kraybill 
then alluded to the summary report on angiosarcomas by Lr. Howard Richardson, 
EPA, ar.d indicated that this report suggests areas for further epidevaoicr-'ca 1 
and perhaps experimental, studies. 

* * m 

Dr. Kraybill next Introduced Dr. Clark Heath, Center for Disease Control. 

His statement follows: 

Center for Disease Control • • 

lb Dr. Heath's knowledge, the first indication that NIOSH had of the liver 
angiosarcoma cases was in the middle or latter part of January. On January 2k, 
they arranged a site visit to the Louisville plant to look over the 
situation, and asked CLC to provide a medical epidemiologist to join them. 

A member of the CLC Epidemiology Intelligence Service, Dr. Henry Falk, met 
with KIOSK and OCHA representatives ar.d visited the B.F. Goodrich plant 
at louisvllle, Kentucky, where they received their first-hand experience 
with this problem. In the ten days fellcwinr, Dr. Falk returned to Louisville 
and, working closely with the plant physician, obtained information, 
mealcal records, and patrslcgy specimens on all of the then known cases cf 
liver tumors, which included two cases of anglesarccma. He collected 
specimens, in addition, frcm. another case of liver tumor, at that time called 
hepatoma, and also cstained materials ar.a clinical information of four cases 
oj r.on-naja.gnant hepatic disease, which Drs. Johnson ar.d Creech rad obtained 
by going through their medical records. 

So, at that time, within the first two weeks after CDC learned of the 
situation, they know of three cases cf angiosarcoma, and one of another 
li\cr tumor, at that time called hepatoma, end the ron-ralignant liver cases, 
inese were taken to Mlil ar.d presented to Dr. Louis Thomas ar.d Dr. Hans Pepper. 
Ihe first, thing that happened was that the case of hematoma became a case 
of angiosarcoma, so that there new were k cases of angiosarcoma. That~ 
in it.-eli, is pretty rc-mar.-iacue at that stage because hepatoma is a rather 
coenon liver t’.cnor, whereas angiosarcoma is very rare. Dr. Heath stated that 
angiosarcoma can be expected to occur about 25 times in a year in a population 
ti.e site of the U.S., and hepatoma is many many times more common. 

Cf>C continued to work at the Louisville plant, collecting detailed information 
on cases that came to their attention and, within a month after this initial 
v.crv., a f. th case was recognised by reviewing death certificates. Iho 
ij.suswi’jpj. co:isultir..;: liim ci labcrshav; ar.d Cocscr were perfermiv-' a 
retrospective mortality study in all cf the B.F. Goodrich plants and, using 
tr.e-i o.-.wu tuus c-atn wnich people at the Harvard School of Public Health h*-d 
collected, CDC amassed lists cf deaths at the Louisville plant in workers/ 


77 









not Ju.»„ *n t ..2 FvC unit. This is a plant that contained about 1.200 
“ 1 lr - 1 > °f. v,tsc:a 270 at thc Present are engaged In FVC nroiucticn. 
S G fh« 1 ? eCv 5 ;d ?? a ‘' n -. CCrtlilcace infcrratlc n cn 100. At the same time, 
V ^ h ! n ^ v t lls 5 1 p “ 7’ “ he together with local authorities, 

a dstaile - screening program to detect ot!;er latent cases 
• i/' er P^^xogy. -ney starred this program about feutember and, as 
of Pcbruaxy, had screened everybody, about 1,200 cn?!;-.* os in all.! Scm 
this screening, CDC was able to identify tv;o addition- r-r>s«s of ar"io- 
sarccra of the liver. Sc, at present, from the £ J cus^..;ie PVC^crt^r 
po^u^t.cn, these two new cases were FVC v;orkcrs. No cases today were 
frhpn 7 ^ °* *'" c ’ xr " arkcrs v,c * , ' c r r *G their synthetic rubber ooeration. 

Sf feath. CaSeS OI thlS rare tUT ° r Just this op -e plant, said 

.^Questions they had was whether this was a problem peculiar lus 4 - 
***? pl£nt ‘ For quit0 2 *U». «* crjy cas.ftaoa v^e in“ 

?i; 3 hf la V", “V* 138 fc “®» sPParent to the last two o.^hre- 
r>ont..o, thmt this is Inaec-d an iraustry-wj.ee problem. Three ot^r 

companies have recognised cases in their workers. (See Attachment III) 

£“liSS : ' Sl ^? r ^ V i t « th ? ? 0SK r CEC - nv -stl£atlon In Louisville, 

. S,li„o._, .-ica.t -^-.ui i.edical School, together with the United Rubber 
V.oiKers, set up a study of the Goodyear Plant in Niagara Falls" N?Y ^ T , 
thus, to dai,e, there rave been recently identified three c*ses o r ar~-o-" 
Kuxoma of the liver. The Union Carbide Plant in Charleston has oP^ 

15, CDC revicv;£d £lidcs ° r a ran with liver tumor/* 
iT"" cal - t - hepatoma, but considered cy the oatholcrists D- Trc—s 
and Dr. Popper, to be angiosarcoma. So, the current* case ccunt is 12 
cases confirmed. These cases are all in FVC polymerization plants. Scm- 

S*""** 8 ™.* tr ~ paSt ’ ki:1 ^ thelr operation, renewer prcducticrTas 
veil, (.one at the present tire have that kind of ooeration. Seve-al of 
tlCo r,en vor,cea In itonorer production to days passed, so their vo~k 
hidrri.! no r, c «-r-letely in polymerisation work, to fact, the*work 

rr- Eay ttat »* « ™ ^ 

tod to &ZniSSi-'J f 5t n -? ste - n for instance. Tney do 

ii /CL._s oj. jc^s in a polymerization plant; 

p- n Points about those cases. Many were reco-iaod 

'In* 7 - L ~ CI * c * “ wV * FvC is roughly about 20 v^-ars 

?ZVf 0 in ««*, a frc:r. the Coo-Jyc^ J'lant'ln 

K «SPwpy'? c -. sbp.yh 1 ::* , ln r^ laa pl ' i:;es ** mt* 

Die onset of illness. * “*~°* 1 lw vnG r, * :ortc3t v;crk history prior to 
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people to work longer In t^-e*'^- a tcndency for these 
arri one shouldn't put a gr-t dc^iTof voirh*- d ^ a ^ S ar ° vory roi: ^ h > i-v/evc 
3Jxl the fact that th-y ar» < n a m rh L “‘ c ?' This lcr2 5 duration 

cases at least require M^h concc^a^^f JF* ^ ^ ly that 
■ periods of ti~e. concc..tra.xC. 1 s of VC exposure over lone 


™ V ^ 1 h t0 2’^ «» F* officer invest! 


the cases in Hiarara. Th^re is c- S ' ff ° ~ ^ ^ti-ted 
the rest are r.ot'heavy alcohol dr*’’-’™ "2? ? a c ? r “ i:r - ed h eavy drinker, 
unanswered. Dr. Heath pointed cJh7 ' t is ancthsr question 


^c 5 ^^d ^<* exposure to 

because e^os,^^ S^s^~ . 


One other case that has been talked ab-ut » w 

year old girl who ^s th« d»uFhi-«7r » . lob is the one of the eight 
in years. Actually, ik- to thl ££."5 Sd ?= ? orkM . at «* Plant far 


in years. Actually, tekr to tk c-ik? S rkM « fc «* Plant ... 

there only atcut 5 years. This s £;*' tc:r * s » , he had worked 

1971 and the slides were reviewed ar^in G £t j"?-„^S 03 'V? VJ *th hcpatcxra. in 
We do not ]mcw exactly how clo-e .V< * the clia £r-ssis confined 

lurov, the father* s fork P° th ° ?***> Ks *> not 

'••as raised as to hew frequent <s ?“ a ■ /C v;or]:er - The cuestic 

mentioned a study of r '*w v c 4>- p.,, "‘~ c r , " a ^ children. Dr. Richardson 

Manorial Jicspitai. --is c-cur*~"n ?^ C ^ y ^ cor ?f by a Phillip at 
ap;e of ill. g 0 <t is a cc~-o- wl~ £ A . a1 } cn --~oood tutors under the 

23 were in children undone £e o?'l^ea£’ ****&** tuxrs, 

clinical pattern in these case^s°fd V ^ ^ff e is no very distinct 
abnomalitios in many of these r.caoh. Liver function test 

The current screen bein'- used a.*-' * elk svi ’ i S ° • bor ? 5rli -ne as to be urrer.ark=e 
rccorcondcd to CSKA an r^di-cmi ? C tr ‘ e S *~ 12 ' LT03H has since 

^emendations rer^^^o^^ test as >*H as other 

the GGTP (« test is 


cntlr-e plant, whether- peocleVer? .o-’-r e3ni ^> Going through an 

first testing, on the €<^\-’2 test 1 ncn ~- ,/c workers. On the 

che liver function test, this was th» ° r ^f 3 f b n°rralitic3 with 

the Unite;: iiul’le:* V.*cr!:ers 7 n .y~. ,',1. P- C twre '-"'it Ur. Sellkoff and 

of liver ftcur.Sc- aikkki^" o? 8 falrl - v >*<* level 

funev c.u atauap.*, and v.4t "elTf^'^S^ 
litres, mose they sulrr.ittcd to ir'*f, r e<.« n d •■'till had abr.orr.a- 

sera, alphs-feto protein, etc., ard'S •/•‘-Ictv o- JT' 5 ' 8 ?’ lnc l«ULiG a live 
Hrar there tas a cucricicn cfVPl.iW^ Motion tents, 

to an open liver biopsy followir. G U gov '-ore tai 

73, that two people with ai-osak^ 2^gg« ^ 
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.group, there are a mr.ter of non who cn scan showed no liver abnormality, 
but showed a large spleen. These people are still r.ot yet fully evaluated 
with respect to their liver perforrar.ee. The question was raised whether 
anybody is looking at the angiosarcoma cases that arc not associated with 
FVC production. 

Dr. Heath las gene on to set up a surveillance project for angiosarcoma of 
the liver throughout the U.S., first by requesting death certificates fren 
the national Center x'er Health Statistics, which'was ccr.e in the early part 
of January. CSC is still in the micst of tracing down the death certificates 
for 1970. At the present time, CSC has 20 cases of angiosarcoma. These 
will be checked for pathology and the families will be contacted to get 
detailed information^as to work history, etc. The second approach is 
more current - going'after reports from individual pathologists. CDC has 
contacted a number of them and are putting notices in journals, etc., 
encouraging people to let them know if they diagnose any cases of angiosarcoma 
of the liver or if they have seen or.e in the recent past, so that CDC 
may be able to get back to that particular case to ret a v:ork 'history 
and exposure history, etc. This is another line of effort chat CDC is just 
now getting into (See Attachment V) In the review of mortality In Louis¬ 
ville, the 100 charts that CDC has been able to trace of the 150 deaths that 
have occurred in this plant (that is known of), there have teen to date 6 
cases of brain turner recognised, where 1.2 or 1.3 was expected. There are, 
perhaps, other turners teat might ce increasing. There was a suggestion also 
that lymphoma mignt i-'reuse. The Niagara plant has tv;c cases of lymphoma, 
one acute myclcgcus leu on:la, it. was believed, in workers in this plant. 
However, no cases cf leukemia have been reported as Goodyear. There is 
the brain turner suggestion, and also there is one case of nephroblastoma, 

(for what that is worth), in a worker that has worked at the Calvert City 
monomer plant which is still in the first stage of investigation. There are 
slightly more lung cancer cases than one might expect, tut that is osen to 
question. . . • 

# * • 

Dim Richardson mentioned that in Kentucky, there were a lot of brain tumors 
in one small area, which is a very interesting phenomenon. Dr. Kraybill 
thanked Drs. Wegener and Heath for their excellent presentations. 

The second half of the meeting was chaired by Dr. Bernard HcNanara of the 
Toxicology Division, Higewood Arsenal, who introduced the next speaker. 

Dr. Payr.cr.a Shapiro, Bureau c Foces, Food and Drug Administration. 

Food and Dr -.v : Adminis t ration (B u reau of Foods) 

Dr. Shrtpi.ro began ty saying that within FDA, each bureau concerned with 
viro 1 chJcrido has set up a small group of people to concern themselves 
v/itn this problem. Dr. Shapiro co-chairs the bureau of Foods Team. The 






“~ s 3Ct u? 211 ^tc-r-bureau liaison group under Dr. Shaffner, T 

wMch w»us as often an necessary, and has had two meetings no far. Hie b ' * 

Hur’cau of rcccs .ntorect v;an discussed by Dr. Shapiro, with Dr. D'Acuamc 
discussing t..s Bureau c: Drugs position (next section). Basically, there 
are two areas, the inhalation problem ana the nidation problem. Hie 
irdiala.-cn problem is th.e use cf vinyl chloride as a propellant, primarily 

iC H’• ’i' 11 • SC ~" uco Ln th3 ^5 ?-ca. -nere has been a 
.recall of e ll vinyl cnlorido prcpallant-containirc cosmetics on the market 

£t tI ~° r2tQil 1 5. vcl - A document has been prepared, which 
a : ?cr “ ^ the *' c-cral Register, to ban the use of VC as 
fP - J1 , CCC>T —- c — - n actuality, there’has been no use of VC in 

31 Ei -: -«ne, 1973. Ln the drug area, he believes, 

' an mha al - L " e. .ectr.e canning of VC as a propellant by labeling it as 
an NDA. incustry v.ouia nave to come in with an IDA to get VC used as a 
pliant, wnich would not be granted. His, in essence, accomoliSet the 
X?7* * n ‘'tejrigruticr. area, triers are three separate areas under consideration: 
one, the container aspect in terms of cosmetic products packaged in PVC 
containers ana potential migration of the monomer lYcm the container to the 

* fj;- re “ e fccd containers which might present the ccssibility 

^LT-! J°" tazr " r val J into the food product therein; and then, 
th-r^ aTo. ti— fx_i.. .•.na ; .p.ns materials used in o' 1 'd"' '••ip— for.'**' » f *a j n ^ 

2 plc J 1 pjJ °f rais’ttien. FDA is developing a'position, at least in’the"" 

Bureau o. Roods, .or these three situations which will set, as an -interim 

of P ro^S J« th : I***** material and a ^sSlevei 

r.on ^.. in o.^o foou trat _s being contained, not to exceed a certain icve 1 

in t K° J 000 ?' ■t n " so v - 111 ts purely interim standards until oral toxicity 
one v-rtDrt Ve ^ ? ^‘ r *? cr --S the nature cf the oral toxicity data, 
on t ’^ erV-i Vf ; ca ^^ 2 Sjn, probably set levels of intake based 

diffor^f t: “fL a carclno ^ n , then there is an entirely 

ciffcr<_ni, le^al oiL.uat.cn. These documents will be published nui' e c hc~tlv 
in the Federal Resister outlining FDA's position. pJ °- 1 "''- a qu " e sn0 ‘^ 

Food and Drug Administration (Bureau of Drums) 

S'the 1 niS^ A fif?d 2 ? 1eamM the &Jreau of *<>& ejects.’ U» extent 
Oi tr.L. piobleni in the crag area seems to be not well-defied at this ti¬ 
lt is known that the survey cade for aerosols to uetenri^e wi>lt was bew 
used as prcpellants, picxod up one- company that used VC It vrr- ? ST=>n ° 

2£ as 

fori.ltll-diA:; t Ci ‘ ?a - : as h - d <fcv.3 products with 16 
propdji, l sd pr ? ::uc x s ^ch they es-tetcd with VC as the 

to Itl'p'-. - 1 - l-as .orwa-lol a rccctr'.ar/iatlcn to the Cc-acissloro' 

in which VC Is used as 

it H A —c..- be a new erug aid aii’one who is nr^ket^r'- 

a ;:p *** ** suujoc/to 01 -^ 


(2) the other cr.e is'a volu-d^-Vtu-r^^ in ^" pUcci v;ith * a ’ vJ 

does have a number of errtu---vlS -S 1 ^- r °^rticn. Bureau of Drv<;s 

that bclnr t*v» Vr— ^ V rC nC " dri: ^ s v - rt ue of the container, 

4, ... lu. 0 _ \ol.-t-vn-orals which are polyvinyl chloride bagged. 






'fv?./f D * it. tt»,«ntlc£citot. but 
tr- d oc. C--~ C -..C-, ...... y become a problem of the Bureau of Hiolorics 

• toiled to a t?fS C - prCU . C ^ but clnc0 tto tarafacturins controls^' 

lr.tteUelr^oIvM. °‘ CS ’ Bure ‘ u of Dr “F ! KU1 F~tably be- TO - 

2m-S! 0 m' 1 2? l ;as “ !: 2! ** sK * r any ltac!'i-.3 studios have boon do-'» on ary 
of the blood burs. Dr. D'/tgusmo indicated that the Eureau of D—s' r-'in 

“*£ blC ° d «■*». «? -til no ;,%^linoTl h e~ n 

on ^ ° n l£aCh ^ EtUdie3 

Dr. s te pi ro felt that there are two problems in getting a data base that 

ill be adequate, host of the methodology that is beirr us-^d has irvolvnn 
rrass spectroscopic ccnfirmation. ‘Howev^ t-e i-./ol^ca 

'derived does not necessarily involve t^sV-thod ^ been 

put together, whereas the methodology is laboratory valid^edl”d r-s 
spectroscopy conflowed in the er tuV^-nw frX 0 r “~ s 

therda t a ^obtained s°only S f-o^ ~^*-o **“« ^that 

h»r. bc-n a-aTipd - \ C 1 % 1 '° Le relatlve to the sensitivity that 

apparent negatives which ray rot b- r -~et-ves ‘in'f-f L £ " e3 s “" e 

Register document o° Ipqi- r-v no?^ ^C %es, ,~ n fci ^t. There was a federal 
for alcoholic bever--if iy* V-V-i} r polyviny 1 chloride containers 

s?ss-as sr?M & 

.as hzvtzi™ *** 

thC teat ‘"-tins process. 

is out of PDA's area of res-or-ibilitv ^^“fh f J espira “ c ^y problem which 
situation or it :aiSt be vin°l‘ inis ^ be a hydrochloric acid 
RIOS! I and OS? LA a"eV-hV- ■■ } 0 degradation product. 

Physics of v;:4 t'>—"it1-i< °^ T ? 0n there is th o actual 

until these studies are cc-'->lc* c-d" } °c.u-rt-d to divulge this ir.fonraticn 
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FDA standards that will be proposed in the Fedors! Register are purely 
interim store eras until the data base is developed or further data, develops 
in other areas that would indicate differently. Dr. Maltcni, in essence, 
has a feedins study, although Dr. Shapiro personally believes that It is* 
a ravage study from the brief description of it. Rut it is an oral tyre 
of o.oosuie ir: o^.i\e oil and is about 2 months old by new, from the very 
cursory report that was riven. The question was raised why March 1973 was 
the critical date. Dr. Sh apiro .replied that the Malted data base-was 
developed zs .d paid for by a consortium of companies in Eurcse. One of 
them was ICI. The document Dr. Maltcni brougr.t to the U.S. was written 
v/ith a cate of February 9 ar.d was presented on the 15th of February. If 
one goes tae,c 9 months, ana notes tne first tumor asaears at the hi~'-~ r 'st 
level, which was recorded as an angiosarcoma. This’ awareness of turner 
format.ion from. VC was strong suggestive evidence to industry and could 
surest action on shipping. 

Dr. Shapiro indicated that it was very likely that industry knew what was 
going to-happen around March ar.d then started to form their posture. The 
question was asked what FDA would do if the oral studies were negative ard 
the migration was positive. Dr. Shapiro answered that the migration is 
positive, but this is not cebatable, but a fact. If the oral study were 
negative, FDA would probably be legally obligated to regulate it on the 
no effect. level of tne oral study. If a well-documented, we 11-porfc:mod 
oral chronic toxicity study shewed no carcinogenicity, FDA would then 
regulate on the basis of the classical approach to a food additive. At 
the preser.o, it Is going in as an interim food additive listin' 7 c-n an 
■ tuSiS. It v.as mentioned teat.if or.e would make a statistical 

extrapolation of the Maltcni rat data at the 2,500, 1,500,- 500 and 250 level 
<ind then wanted to get down to 50, with two or three hundred animals he 
might have picked up angiosarcoma, but not with 6> i. So, if these other 
\alues that are beccmii'ig available vith mice are positive with a zero 
colony at the 50 ppm level, it is not inconsistent with Maltoni's studies. 
There is a species strain difference. . Dr. Shaoiro mentioned that Industry 
5“ J2* to validate the safety of any food additive in use 

and FDa lias the lc-gal prerogative of demanding that data. If you are lookir.rt 
lor a soJia study with adequate numbers and adequate approach, a Zh to 3 year 
tame pane is involved. One has to be also certain that the VC orally 
acurur.istored is really wJ-at one is administering because one is dealing 
with a gaseous phase ar.d administering it orally. Maltcni puts it in olive 
oil ar.a garages, me question is whether we would want to put it in olive 
oil raid then mix it with the feed. 

Dr. Mek'amera then introduced Dr. Hchir, who was attending, jn place of 
Dr. McLaugn]in. Dr. Kehir is Director of the bureau of Biological Sciences 
in the Consumer i'roduct Safety Commission. 
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Consumer Product Safety Ccmissicr. 
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Dr. Hehir indicated that CPSC in February of this year made an inquiry 
of industry to find cut what the sccpe of the problem was as for as the 
Hazardous Substances Act as statutory authority is concerned. As most of 
the people knew, CPSC had transferred, at the time they became a Ccrmissicn, 
four acts:’ the Hazardous Substances Act, the Plarrr.nble Fabrics Act, the 
Poison Prevention Packaging Act, and the Refrigerator Door Safety Act. 

At this moment, CPSC is concerned under the Hazardous Substances Act v/ith 
those products which are not foods, drugs, cosmetics, or economic poisons. 
CPSC was told, in a very general way, that industry had stopped using 
voluntarily seme time ago and that they v:ere fairly certain, about 90£ 
certain, that most of the industry was not using VC. They would not, howeve 
be aware that seme small packagers ray be using VC. In order to find out 
what the situation was, they made further inquiries and found there are 
some potential areas where VC might be used in household products. Just 
because it is net a food, drug, cosmetic, cr economic poison, dees not 
automatically classify it as a hazardous substance. It, first of all, must 
be classed as a hazardous substance to be subject to CPSC regulation. From 
what has been said about the toxicology of VC, there is some agreement, 
at least among experts, that there is a problem. Sc, what CPSC is doing at 
this time is proposing to ban VC as a monomer in a propellant system that 
would be utilized as a household product. CPSC will allow 30 days to shew 
cause why they should not do so. Secondly, CPSC is requesting information, 
and thirdly, they would like to know the trade name of the products of those 
household ingredients that presently have VC and those which contained it 
in the past. Tnat is basically what they are doing. There are a number 
of ways CPSC can move: injunction, banning, seizure, recall, etc. For 
example, to classify something as a banned hazard indicates that labeling 
at one time was considered adequate. At tills point, a banned substance 
indicates that the labeling per se is not sufficient to protect the public 
health aid CPSC would institute a recall immediately. But prior to doing 
any of that, CPSC is proposing (the Federal Register statement went' to the 
Commission on April 17) to ban it but to allow adequate time for comment. 

Tne question was asked whether PVC plumbing materials ccme under the juris¬ 
diction of CPSC and the answer was that architectural structures and things 
of that nature do. It is a kind of joint venture with ETA. Plumbings, 
pipes, or any asbestos filters tliat go into the household do ccme under CPSC 
CPSC would only ban a substance for household use, not for industrial use. 
CPSC has alto:natives other than banning, if so indicated. Something can be 
banned as a hazardous substance or as an imminent liazard and the actions tak 
under these remedies are entirely different. 

If, for instance, VC is used in a paint which is used only by professional 
painters, then the problem belongs to 0C:!A, but if it is used in a spray 
paint used by the heme cv.r.cr, then CPSC becomes involved. Spray paint is 
one of the areas that CPSC is concerned about. 
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CrSC v.'orks very closely with the other retaliatory age- ;ios and has been 
in touch with CSHA, NIOSH, FDA, EPA, etc. The agencies, in turn, keep 
CPSC abreast of wiiat is going on. 

.The proposed CPSC announcement in the Federal Register includes, as a 
banned hazardous substance, VC mcr.cmer as a propellant or an ingredient 
in the propellant. CPSC is therefore concerned*.with VC primarily as a 
propellant system.. But it is also used in specialty coatings. 

Since CPSC has r.o pre-clearance, it has no way of knowing how many products 
contain VC at this point in time, nor in t,he past. CPSC has asked and 
surveyed industry. .In case industry' does not want to cooperate, CPSC can 
subpoena that data. The Consumer Product Safety Act makes that provision 
but CPSC has to have a reason for asking for the data. 

Dr. Shapiro Indicated at this time that by the end of the week of April 15, 
2,600 registered letters will have been sent from the Bureau of Foods 
requesting information from various industries. 

Mrs. V/.illians (Department of Transportation) indicated that DOT croposes 
in the Federal Register to classify a material as a hazardous substance, 
then it is up to industry to prove that it is not. 

Dr. D' Ag-uan.no* then chaired the next portion of the meeting and introduced 
Dr. Nancy Beach, who is coordinating EPA's activities on VC. 

EnviTormenta1 Protection Arcncy 

Dr. Beach indicated that, in response to a report of considerable loss of VC 
into the environment during the manufacture of P/C, EPA became concerrr-d 
about the envlrorr.ental health risks outside the work place. An agency 
task force was established to assess the risks that arc associated with the 
manufacture, distribution, and disposal of both VC and FVC. Dr. Beach 
continued by describing cuVi's mandate which ir.c3.udcs orimarily the disposal 
of a31 wastes, gaseous, liquid sr.d solid, the drinking‘water standards, 
and the registration of pesticides. rr\A has r.o jurisdiction over the work 
p3aco except with respect to the disposal of wastes into air, water-, or land 
Tney have *-0 authority over food, cosmetics, or drugs, except for disposal 
o. wastes containing there it emu. Early industry reports mentioned a 65 
loss of \C dur_ng polymerisation. EPA 1 s task force is investigating this 
and it appears that while tlx* less of VC can vary from o3:nt to plant, 
depending on the are of the plant,- the polymerisation process being used, 
and the capsc- iv of the plant, the 6S loss figure is a good or.e. It sounds 
small, but if one considers that the annual production of P/C in the U.S. 
is well over 5 billion rounds, a 6f less figure is on the order of 250 million 
pouio, v.nic.i is scm_i'.o.% getting out of the work place. The task force bus 
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requested from the E?A Regional Offices monitoring activities around the T 
VC and I r, /C plants. To date, HPA has very preliminary data on the air and* 
waste water levels cf VC around the 3.F. Goodrich plant in Louis'/illc, 
Kentucky. The Monitoring Term from Region IV, which is headquartered in 
Atlanta, did not enter the plant proper. They measured the levels of VC 
In air fren tin plant tourdoiy up to 3 miles away'. Levels in the parts 
per million ranee were detected up to VmJ.le away from the plant boundary. 
Ihe highest level detected was 2 ppm right at the edge of the plant. This 
data is very preliminary and the task force is cvaliiating the detection 
techniques ar.d sampling techniques and, hopefully more definite data will 
be available at a later stage. E?A is also lcoJcing into the report of a 
dau<yner of a worker at the B.F. Goodrich plant who has a heeatena, 
because EPA is concerned about the possibility that workers ray’ be* carrying 
dust home and that there may be an exposure in the home. This is one of 
the reasons that the task force perhaps should be locking into the angio¬ 
sarcomas of the liver in the population beyond the workers. EPA, however 
has no activity in tris area. EPA does have a nationwide monitoring effort 
related to the FvC plants. The lecation of the FvC plants is known and 
the regional offices have been asked to measure levels in the ambient "air 
and in waste water streams. Measurements of waste water from the B.F. Good¬ 
rich plant revealed 2 to 3 ppm of VC at the discharge point. The municipal 
water supplies will be checked fer a possibility of VC getting through 
into it* 


She question was asked by the Chairman if there may be something expected 
from the aquatic life, a point source contamination such as in "catfish, etc. 

Dr. .jeach replied that fish kills have been rc-Dorted from thr- c '' / ‘ e, al 
of VC-generated wastes ixi the '.’orth Sea, but at this time, it * Trebly rr* ' 
known how long VC remains in the water effluent. Also, the toxicity is very 
low. me task force is also looking at disccsal of solid waste i-to muni¬ 
cipal systems ana present figures indicate that FVC is .3% of the total solid 
waste load or about 1 million tons per year. EPA does not know the products'* 
in the solid waste from the FVC plants, tut knows what the discos --’1 methods 

fill > er* deep well injection/ EPA's Office 
c *-olia !~nagcmcnt is locking into the dangers from leaching and 

the procucts wnicn result frem. combustion. Thus far, only the loss from 
polymer manufacture nas been discussed. Ln addition, there is accidental 

2£2“£*>5 «Pin» ***« transport. Industry his ported 

thau cxuou, 75„ of the mcr.omer procucec in this country is transported 

S °* PJoa’Jcticn, mostly by rail, a very small* percentage 

by batge So, th? very distinct possibility exists that there r*v be jncWs-’-s 
• exposure though derailments. In the past three years, thr ^ been 

« spills, cat of those- 

m.nt.o. lb, most, recent cr.e occurred cn April 15 in Philadelphia F^a i- 

ft at lh0 U; ’ C£i . cr \’ C bc ^' cr *'j th.e polym.crixatj.cn process.* Approximate!v 
?! itoncmcr procured _r. this country is used for the poorer, 

Lut the rer-a.ni.ng percentage goes into three areas: ( 1 ) for th- prc/u*tion 
of methyl chloroform, ( 2 ) another for an additive in. snecill^y cc^o an- 
(3) for aerosol spi’o;-s. KTA is also ccr.serr.c-d about i^o:* of VC P- ' 
it is coed re jiito the country, either as unprocessed roncscr or processed 


I 












ittDnoxvr, Ihe most controvert*»i m . . 

free; the- Mu! or --cun CKralth P- e -ch (?- -') *£ 5 r* e . njcraeRfc ls the Petition f 
sprays which contain VC as a p^l^t ‘in a ° ss P r t0 br “ n Pesticide^ 

publication of all of t u » trard h a ; d \ tlon . they have asked for 

containin' VC as a r^ocl'i^ ^ Products 

have a posticid- r-*-’ -trv, -n *“ un ^ u ‘-^» un_L:e luA and CPSC, E?A cc-s 

■ their h r ve t0 "cW*«> E»; 

confidaitial. F.PA has seM^d O b J =ause th9 ? are considered 

Pesticide products vSch ro^'?-,"-r the nscss of Hi 

£rd asked vjatix-r they had a.Ty'ob'oct'on^oVhViV 61 ' 3 h 5 ve bcen contacted 
and today (f.zr <l 17) a nrf ,„ ~ r °X- Ct 7 Cn o0 Please of the brand n*~-®s 

pesticide preducts that ? con^^n~^c Ce 0ut **«» 20 brand names V 

distributors did object to tr- --lease ofts^h r -? uractu r6rs and seven 
of the manufacturers and di-t-i^u-o-s h br fVT n2r ' es ’ but the nar.es 
Research Croon's petition y~\ be - DubI - 3i — to satisfy the Health 

Triangle Park, N.C. in r°oasu.^V the “<**** at Research 

a pesticide or hair spray ssray-d ir'oV^n^--^ resultir «G frCT - 
-s:..:.:e of a bathroom, to dete-dr- ?~ er * approximately the 

decrease. What is really recc'd ?r- im T" 3 r “ nd th ~ lc-veis 

EPA has been r.cetir- vrith industry “ ^ J^J‘ r toxic ' ty exnerteents. 

Oiera.csts Association and al*o ••^th nnhi' J“ 7 ''V forc ? ~ st v/ith the Kanufactuning 
Aiture trips to both. r^nor-rV.^^iy^rtlints? ^ Gr ° U?S tave scheduled" 

Ratio ral jgfcne er In stitute 

Ohe-next speaker was Dr. David Levin r r . nn th . . „ 

v:ho presented the work in t*- F-ld • b 1 Cancer Institute 

Division of Cancer Cause a-d^^evra' - r.r"''^ d Statistics Area, in the 
lan i: e scale eoideraolc t r/-;Vrra^.-’ra*"tra- 0^,°^^® r2in activities involve 
f lrst °ne is the Third .Mtionai c~rW'w d "° S lai M 0 Populations. 
f^ n is f a survey of all new cases of earner is nov: bei ^S completed 

1/10 ox the total U.S. It include- 211 ar2a ^proaivately 

s Sfsi.—«* --- SM-issfr 

All new cases din-nosed between lo^o ^ 1Q71 . r . 

incidence data is based on a three ^car X, b ?. en , rocordcd so their 

Sj? 3 ” 0 ? ° r * !ivcr can ccrs have been ' n? r K' 1 ? thrce year period, 

I'.cn.n;-icepithe!icsaiccrvs r,V; Ct-' "V 1 ?- ere include hcr.ir~ioeo^h4 

cases: 6 cases over three-\-e--s V~ cytc:r *a» Rased on these 8 ” 

6° cases ever three years In thcftc^’i i“^*. r,ul,;lpiicd by 10 equals 

cases a year* in t;:e U. V S, * *» c-'^ced by 3 is a fi-ure of 27 

c!.il*-c.n. f *«£*two C2 SOO aro Ln 
* **“*- thcro is 





in their latest report, "summarizes the experience of more than 100 hospitalsL 
of various types and sizes and different parts of the U.S. The extent to 
whicn the institutions participating are representative of all hospitals and 
clinics in the U.S. is not known. They do, however, represent a very 
broad experience and provide a bases for examining trends in cancer therapy 
and patient survival." 

• • 

From the End Results Group, or.e carrot get ir.cidcr.ce data because cr.e does 
not have a denominator. Cr.e dees r.ot know the population. Ivhat is known, 
however, is that there are over 6C0,0C0 reported cases in the files from. 

Tne current report, Er.d Results No. h, covers the period from 1535 to 19CH 
and in that period there are approximately 200,000 cases. .Of all of these 
cases, after a records check, there are 22 cases of liver hemangiomas, etc., 
in that whole category. The first cr.e dates back to 19 * 12 , there were 7 cases 
between 1955 £rd ISc^J and an additional 9 or 10 cases from 1965 until 1971. 

’ These cases are cr.es that have been reported and have ccmo into the hospital 
and lave entered the systems. There are seme restrictions on that. People 
-who have had prior therapy for their tumors are r.ot in the system. The 
system is based on measuring treatment and survival, so what is included ore 
cases that have come into the hospital, essentially new cases without prior 
therapy, ar.d have then been followed. 

The Head of the End Results Section stated that he really did r.ot feel there 
was a great increase in incidence but it must be remembered that the population 
on which those cases are drawn has teen changing all. the time. They are 
listed in chronological order, but are really not indicative of a time frame. 
The cases from Third national Cancer Survey have been discussed and coordinated 
with Dr. Heath (CSC) and XICSH. There is some problem with confidentiality. 

In order to collect the data or. these people, KCI cannot reveal it. But NCI 
is working through CDC, having them contact the physicians to see if they can 
get detailed infcnraticr. cn the patients. Specific details are not available 
•to NCI cn these cases since most of them were from death certificates and 
hospital records. These do r.ot involve occupational history and things of 
that sort. ‘ 

There is one other activity going on in the Epidemiology area. Cr.e of their 
researchers is doing a survey of liver tumors on a county-wide basis. This 
work is just being set up and there have been r.o conclusions drawn as yet. 

In 1937, there was a 10 city survey done. In 19*i7, there was another survey 
v.liich was called the Second National Cancer Survey. The Third National Cancer 
Survey is kind of a result of the Second. One of the things decided on the 
basis of that was that this was r.ot the way to do it. Field Studies end 
Statistics is now putting together essentially the end results system and seme 


a or.c-shct basis. 
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l dal Panel on Pathology • • . . • 

" • . • 

[_*'• Hichsrclscn took over the chairmanship for the remainder of the meeting 
and ,r ade several cccr.ents on epidemiology and pathology. (He indicated ” J 
that he practiced pathology in five different states.) He stated t!at 

Hoafh labl ?< ^ : " C ? ycu r '° Ln t0 perfor:n an autopsy, you have to sign the 
death cer.iij.cate so that the body can be roved and buried the next day 

In cvsencc, he pointea out many reasons why the death certificates are not 
r«_lj.uble ir.co.ces for final factual report ins on pathology. 

• 

Prior to 19^7, and this is verified by Dr. Sclikoff, the Hew y c ~k -itv 
Cancer Registry had 78,000 autopsies ard c- Vvc» ' x /r 

Anselos turner registry lad 52,CC0 autopsies wither* s^rccrl." Tr-'ceok 
County hospital croup, who are always talking about their arsenical carcinomas 
and a.yiosarconas in liver, from 1951 to 1970 out of 39,000 autopsie^ll^ 

' 1 -v^« a !S i, f.‘ ,aricc ‘;t s * t ; :o or throe of these sre thorotrast-ir.duced ard two 
throe of t..sso they claim to be arsenic-induced. They also claim that 

-Celery on this SlA 
K eenpu.crises system. Listed in the handout 
are 1 ^ duf.er-.'..t terms ior the same lesion, angiosarcoma. This v.as the 
mos. controversial lesion in the U.S. and also in the British Hhpire. 

(Attac?Sr? S VT) thGn discussed Ms sirrr - ar- y> a copy of which is attached 

At the present time it is estimated that there still are cas*’*® o r 
S**"?*? «&«**** «P «» Population and an ■ 

• to'om o«."nstratcs that there are aro-i/.teto';- 

u 0 ,°uo to lu0,0C0 carriers oi tms radioactive media still present in our 
population. Dr. 1 /Aguar.no indicated that, as far as he knew thoiVra-t 
v.-as Swin approved. He did not think that the JIDA had been withdrawn on it 
but tnere r.ay be severely restrictive labelings on it. Dr-. D’A--uarno d-s 
not^rnor the nan, of the company, but thinks it goes back to 19 M of 

* . 

Vr. Richardson continued with a discussion of arsenic. Arsenic is on- of 

thPii°K ccn.rovcrsial subjects that one can ever road on, mainlv because 

*? “S * 21 ; * a " el tyjBA res Pords to it.’ However th^c is 
q.iit-e a bit 01 material in the literatiu*e on arsenic tumors Drod'*eed nv- 

on the Skin, but at various sites in the intemtl or~'-nr, T™ ar~*c 

hoccvor, in the liver have boon produced in tlvAinevaSlAefeA , n 

A* r -::° ^ ran >*o ktoIo up noslAr this'-.'s 

* w • --o ivpo:vc-.i a total of 8 tnrjotrrccrr.t of tir l i vcr Ac 


17 *.. . 7 w... I.vim-vn icok j owJor relation o" ar**enir i-- 

an Jib.uc.jon peraco of 17 years plus 7. So each of U- cr-'c c-c ) -v : ' 

a lo: * 3atonc ' rci-iod. The vineyard wooers are exposed lLl^e^C 


S3 
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with an estimated exposure of 5? grams, and the Fowler solution also the 
sarr? length of tlr.e with an estimated exposure of 50 grams. So apparently, 
they had to take a lot of arsenic. How, another thing cane to the picture* 
that is interesting Arsenic is present in the" Taiwan drinking v;atcr and, 
also In Taiwan, 19.5 percent of all rale cancer patients in the hospitals 
for the last ten years rave had carcir.crrn of the liver. The type, or what 
the histologic morphology and classification, has not been cublished. 

Dr. Richardson has contacted Dr. Lu (MHO) by rail for information bn this. 

• . 

Another iter, reviewed by Dr. Richardson is he-r.araicer.dothelicr.as in infants. 
‘ r - ls wruic. be the s'-.-.s thinn as —ricoarrc:^. Ir. l;tl, ?; Stout resorted 
one case of liver sarccr.a. ar.d in l$u=, a fellow by the rate of Hlccni'ield 
reported jo cases with multiple liver herar^icras or angiosarcomas in 
children, all died wit.nin 6 months. So, here is an incidence in the literature 
that should be looked at, more closely. Ln animals, there is a spontaneous 
type of angiosarcoma in the hairless mouse. Dr. Derringer at KCI did the 
work on this lesion. At the rbplcy Institute in Omaha, Nebraska, a rc-ocrt 
blairns there is approximately 53 angiosarcomas with the Swiss strain mouse. 
Listed in the handout are the various hydrazine compounds that have been 
Used to produce angiosarcomas and also the urethane’ ccm.cour.ds that have been 
used, so one wants to look at this whole picture and can easily see that this 
is probably just the tip of the iceberg that is coming up in the future in 
the environment. Khat is badly needed in this nation is a central registry 
for chemicals in the environment and chemicals that are being used industrial' 1 '-. 
Several years ago, we foresaw this and requested HPA to consider this 
registry with the Armed Forces Institute of Pathology, sir.ee they have the 
great.es l. number ci export pathologists. Dr*. Pic hard son made the plea for 
coordination in this area and the need for central repository. Tnei*^ has 
been nsuch dissemination of registry material in the last few years. 

Pilots .xdicrued Toxic Substances Control Act > (Dr*. PcLl3ot& is vjifcb 
EPA) that has passed both the House and the Senate and is in conference has 
a provision which requires the registration of all of the chemicals that are 
being produced. . . « . 

Dr. Richardson briefly mentioned renal cell carcinoma of the kidney in children, 
up until 195^, rcr.al cell carcinoma in children was controversial. However 
by the year 1973> there are a total number of 59 cases reported in the 
fchglisn literature. 

Anc)thi-r point, mcnticr.cd is that there is suggestive evidence from Professor 
haltcru s war/. trat one sr.culd bo loold.*rg for kidney tumors.in the human 
population from chemical exposure. 
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Armed Forces Inst i tute of Patholcrv 

"I was asked simply to show you what an angiosarcoma 

looks like. 

corr ' t) i riC '- registries of Cardiovascular Patholoay and the 

•c?niJ?t?5 31 *Ik y Ik V,,e h2VC 66 Gxarrplcs of angiosarcoma of the iiver not 

fho°rr‘‘+h d ^ W1 . th i. th0r0 ^« S ! : and 1 '‘'I 11 confi " c ny comments to those. Of 
the 66 that we have, Go:, have multiple nodules scattered through the liver. 

riT!!t?r? SS ap f sa !: anGe \ s one of gross lobulation that can be palpated 
ny the clinician, probably too late to do 'the patient much good. 

Sjide^ "Although 66fi did have multiple nodules, others were large solitary 
anrf U i» S * -?' 7,et J m ? s )[• one lobe of the liver, with apparent gross sparing, 
we will get to tnat in more detail later - of the ether lobe. Briefly 

iirl n?* *nf very ‘ lc f orrha 9 ic and you can see the comment that was made 
nrr '• °' nop^ure end herropcritor.eum in the rats - and that can quite easily 
occur in the human being as well. . s 

,"» It - aS b A en said ’. in the literature, that angiosarcoma is associated 
f L 1 .,* 1 '! i'? 31 !’ A va, 7 p ul< : ,: perusal of our material shewed that only 13;- 

Derh*nc P r-S : ?fnr^i d G1 !JC hosls * Tfns 1s a cirrhotic liver, a large focus. 

^ f[-9 :0S£n ?°" a * sections of the spleen, you can see fairly . 

a i cngio.'crccma in the spleen and two or three other areas. If 

i V c f splcen and L iad bpcn opposed to vinyl chloride, I would certainly 
want a splecnic scan on this basis and perhaps even a spleenector."'. An 

thn^°^J 1 - C l °f ,en - t ’ 4 . n0t u 5 cicntif ic one, at this point. Curiously enough, 

cf tl^m had^Dortal^nf £ | ” ?' ie , 0T ". th& 66 that dld bave cirrhosis, ten 

of biliary’cirrhosis? S Lne"?’thamtd «*' 

rU-lar " The i "i c '-°fcopfc picture of angiosarcoma of the liver is much lil-e 

’ 't C “" S ,'*r' iI h litl S ; h -'' ey i try 1n The m“t classic. 

m ? SC c0 ‘ on SCc » } s nl*e this. Hepatocytcs scattered about C o-v>r''<;<-r>d 

tisV'Vi’T? 0ft f n th01r c,,3ractfrist ic picture and are replaccd’by fibrous 
i r.. ^i ),ous s >*oma is very common in angiosarcoma anywhere in th« bodv 
lhe oai k dov.s on the slice are the nuclcii of cndothclio colls which varv in 

vprv'fJ-'^i’ and c,irc: ' atlc1t ' V * tl,fts grow autonomously into vascular channels* 
very cc..,.ionly, areas or necrosis and hemorrhage into them'- angiosarcoma. “ ’ 
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Slid e: "You can have angiosarcoma in the liver v/ith disruption of the 
architecture and with cells that are somewhat hyperchromatic, dark, protruding, 
angry-looking, but then they pile up, vary in size, shape, and chromaticity, 
tufted into the cndothelio channels. 

Slide: "Or you may find some that may be confused, superficially, v/ith a 
metastatic adenocarcinoma in that the nucleii, instead of being very dark 
and angry, are very open with clear spaces and angry looking, but .the chromatin 
pattern is ragged and jagged, all of the signs .of neoplasia - again another 
phase of hepatic angiosarcoma. 


Slide: "We see transitional forms. If you get the diagnostic open area of 
angiosarcoma, there is usually not much of a problem in diagnosis, although 
we too get them diagnosed as hepatoma or hepatocellular carcinoma. Coming 
away from the area,* these cells we see here are Kupffer cells. These are the 
plates of the liver, the hepatocytes. You can see these cells rounding up, 
getting angry, and protruding into the lumen. This would still be, by our 
criteria., angiosarcoma, or .we may call it probable, and wish we had more tissue. 


Slide: "Not uncommonly, however, as one gets away from an area of active, 
cTTagr.cstic angiosarcoma, even into the other lobule of the liver, we will 
find areas where we have hepatocytes with an intact reticulum and the cells 


on the outside, the Kupffer ceils, 
Dr. Jshak (Dr. Kara! Ish£k, Chief, 
this as sarcoma in situ . That is 
we dealing with multifocal disease 


are darker than usual, and more promir.en 
Hepatic Branch, AFI?) likes to refer to 
debatable. But. what are they doing? Are 
? Are these reactive? I don't think so. 


It probably is a multifocal disease as well as a metastatic disease when we 


see these multiple nodules. 



Slide: "And again, away from the lesion, in the outer lobule here are ycur 
hepatocytes. These Kupfrer cells are prominent, they are beginning to vary in 
size, shape, and chromaticity, their reticulum is not disrupted; they seem to 
be behaving themselves but they seem to be curious about misbehaving tomorrow. 
I can't say 'take a two-dimensional structure and compute a time dimension 
into it', but these lesions may well progress into angiosarcoma. The question 
that we come about is if you have a patient exposed to vinyl chloride, if 
this is a reversible lesion - he comes in witfran abnormal liver function, 

U goes away - and ho had this microscopic pattern, is this reversible? The 
question is not ai.rwered. 


Sli<L e J. "Again, just like in any other tumor, angiosarcoma of the liver has 
many faces. I have shown you the most characteristic patterns. Others 
may look like this, just like angiosarcomas anywhere else in the body. Why 
should we suspect this one to be that different? They may often go into a' 
solid phase v/ith more cytoplasm, again with the nuclear criteria of malignancy, 
many mitoses, nociosis, a more solid form of angiosarcoma of the liver. 






"ace <>s 

• . 

channels, leu could toe continuity with oLr,or:.-ol ICupffcr cells ’Sim thre-'-- 

^ th ° PCHpi;Cry °- f '••= tonsider'this^to'*' " 

% &»" 

connective tissue tsir.g deposited between the r.-oHenan? c 1 * '■ 

JrXiil^Ng? on»{t 9 ^jrm *^“ 4 ° f tMs fibro “ ' 

TOrefrrhosis'lfnil 5 d P"P- hyl1 ; i ” d collascn between the.icoUenant cells, 
there was aiso?u\e]y no^Sce*o^i^osis^ f "“ ^ maH9nant "° du,e 


where you would find niraoi end^tal r no t vos?ulor Pn?4s 1 Ml" 1r 

tS relract^his! ffig* to’bf o ni^l'&f"' t0 ^ 

Proliferation of Kupffcr cells and endoSeUoflelfs^ o^erymenslv" £}? 

reEsiasesNlto oth^1lt»s“f S ?ii 0 < b4; t0p ?L css8s tha ** h£d - «?S l»d 
were the local l>7v,ph r.cdes es^ialY/tho! h ”. P0 ?J CC:, - ,, ^ ri sites or rretastasos 

bone^arrowf* 1U " 5, * nd th * 5pleen » fin * a ver^Vf^c-FMifo'in tte™ 

XlXIlLL "This is a sectioned SDleon stainM .,i + u u*r j 

tlis vascular channels lined by these anorv cen^ nd a ° ain }' ou . can SG " 

liver, lung, spleen, or whatever.” 9 J ' " an3,KJrcaa ' bs >t in the 

Indicated" that he~M J ius‘ l^vi^^nr^ste- V °i7 ox ? alcnt Presentation and 
antols and that tfey L-e etaost' idettical? 5 8Ude ° f “**»«»=»» *» 

&{*?? ora Fotorty Scholar) who has 

chloride workers chat ££ Extent Su^lSSSS ^ ° f Vlr * 1 
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ra£e 20 

• • 

Dr. Kray bill replied that Cancer Control at I.’CI would be the ore to ccr—et r 

pro,® ^ Can K Cr Ccr ' trcl) indicated that they would appreciate iiov:^ c 

atou« irc-i.dc.nces such as the ones loentionc-d. ~' G 

• 

Di\ Kray bill thanked Dr. Popper and Dr. KcAllieter for their excellent 
presentations. 

c^^pney •Collatorative Group on Environmental Carcinogenesis (Ninth 
I’j-etanj) ',.^3 adjourned, with all attendees ajp'eoin.- that the presentations 
and paraicipan.s were rr.est helpful in providing a better understanding of 
the vinyl cnlcride exposure cancer 1 problem. 


H.P. Kraybill, Fh.D. 
Cfniraan 


A p (XD (J / 

• \C>\UC-v-puO ( V3e d 
I.c. Blackwood 
Recording Secretary 


May 17, i97 z ! 
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Summary of Mortality fc Tumor Data Among Vinyl Chloride Mi< 
IBT Number 663-03222 (MCA) 


No. Mortalities with Mconlasms 


4 (1 Male, 3 Females) 

6 (1 Male, 5 Females) 

19 (4 Males, 15 Females) 


Location ot Tumors ~ --- 

Lune | Li vc r |Skl7T Me tas tn s i c 


2(50%) 2(50%) 
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Attachment II had not been received at the time 
of the railing of the minutes. When it is 
received, it will be distributed. 



• % t 

Sn^iVul DIO- 


. Sac. 



•MIA M'OMlA(.f ICAO • 





• 


• 

?«Mitinury nf • *» V 

*••»% 1 • *• • #•!#• I > |sti 

Mil •? 

. 


m:i 

t i- • * *./£. ?l*\\ 


*• 

# *• • 'V 11 ! 1 , H- t .*»««•< 1 It 

!*.» 11 •• • t• *ij• Kiii'lin^ 


Hate of Ivatli 



• # I**:- 


T-l 





H’J 1 Male . 

AA (at® 

IIS (a)*'* 

t't * 


1110 rcinsle 

• A A (a). Mela static 

EC fjiarA 

• aural) 3-20-74 


’ _ Skin Tumor 

• 



1110 Tcimlc 


MS (•) 


3-21-74 . 

1200 fcrmlc 

Metastatic Skin 




Tumor 


EC k MC^ (FcmorAl 




region) 

3-JC-7I 

. T-II 

. 




134? Female 

Mefastau: Skin 

LC(Abdomen) 3-5-74 


Tumor 


• * 


1309 Female 


IIS (t) 


3-18-74 

1889 Male 

AA (s) 

IIS 


3-25-74 

1382 Female 


IIS (s) 


4-2-74 

1350 Frmalc 

AA (a) 

US (!) 


4-5-74 

1299 Female 

AA (s) 


EC It MC (Inguinal 




(legion) 

4-9-74- 

T-III 





1538 Female 

AA (a) 

HS (s) 


3-6-74 - 

1532 Female 

AA (s) 


LSCP 

3-7-74 

IS62 Female 

AA Is) 

ns (•) 


3-9-74 

1598 Female 

AA (i) 

MS (a) 



1405 Male 

AA (s) 

IIS (a) 


2-25-74 

1494 Male 

AA (*) 

MS (*i 


3-22-74 

1574 Female 

AA (s) 

IIS (a) 


3-22-74 

1531 Female , 

* 

HS (a) 

EC U MC (Femoral 




region) 

3-23-74 

1585 Female 

e 

MS (a) 


3-25-7'* 

1593 Fcm? lc 

AA (s) 

MS (a) 


3-30-74 

1505 Female 

AA (<) 

MS (a) 


4-3-74 

1565 Female 

AA (s) * 

IIS (al¬ 


4-3-74 

1409 Male 

AA (s) 

l's (a) 


4-5-74 • 

1543 Female 

AA (s) 

HS (a) 


4-5-74 

1541 Female 

AA |S) 

IIS 


4-5-74 

15-16 Female 

AA (s) 

IIS (a) 

MC (Axilla ry 


.. 


region) 

4-5-74 

1535 Female 

AA (s) 

HS (a) 


4-7-74 

1432 Male 

AA (s) 

• 


4-8-74 

1477 Female 

AA Cal 

IIS (a) 

EC (Fa ra- 

Aural) 

# 

Mmam.Uic M.»n 

MC (Abiloinrni 


Tumor 7 

• 

• 

• 

EC( i’elvie 

region) 4-9-74 

Kir. 

to Symbol a • 


0 

• *, 

# 

• 

Alveolni-.etilc Ailrnoma nf l.utic (AA) 

• 

• 


llemaitgiosa r c<m,* nf l.i-.-ei (IIS) 

• 


##• 

l.'pM*imold Carrinnma of Skin 

0X1 • 

• 

4 

4 

Mammary Cairmnnn rf Sl-in (MCI 

• . 

• 

o 

)-yiii|>liosarcniii4 of 7 liyutua 

o 

• . . 

• 

• 

% a 

/rix.s 

• 

• 












' 103 


Cases of Angiosarcoma of Liver among 
Vinyl Chloride Workers in the United States 
• as of April 17, 1974 • 



• 

Age at 

• 


Duration of 

Case 

Company and 

diagnosis, 

Month and 

year of 

industrial (\:o 

amber 

plant location 

race, sex 

diagnosis 

death 

exposure to V 

1- 

Goodrich 

52 WM 

4-64 

4-6A 

19 

2 

Louisville, Ky. 

43 WM 

8-67 

1-63 

17 

3 


36 WM 

5-70 

9-71 

13 

4 


49 WM 

3-73 

3-73 

16 

5 


58 WM 

12-73 

12-73 

28 

6 


45 WM 

2-74 

— 

11 

7 

. 

43 WM 

2-74 

- 

18 

8 

Union Carbide 

45 WM 

? 

3-68 

18 


Charleston, W. Va. 





A 

Goodyear 

40 WM 

4-61 

8-61 . 

7 


Niagara, N.Y. 

54 UH 

5-68 

* 

5-68 

* 

. 17 





h. Hfjjc.il £urvciTi n ner 

r 

The following recommendations are directed primarily at nodical k- 
screening to detect liver disease and/or hepatic tumor. They should be 
considered in the context of routine health screening for any general 
employee health problems, including uon-hcoatic health conditions po- 
• tcntially related to vinyl chloride monomer exposure. Routine health 

• screenin'; should include at ti:.ie of initial employment the recording of 
past tr.edical history and the perforr.nncc both of a general physical 
examination and certain basic laboratory procedures (c.g. , c< —'Into blocd 
count, urinalysis, chest x-ray); provisions should also be raa^. r rou¬ 
tine periodic health follov.up examinations. 

Employees covered by the following specific recommendations 
shall encompass all persons engaged in vinyl chloride r.cncmer production 
and polymerization, including personnel peripherally involved such as 
clerical and management assignments. The recommendations shall be applj.. 
both as a pre-employment requirement and as part of periodic health follow¬ 
up. Screening priority should be given to current employees with prolonged 
and close potential exposure to vinyl chloride r..onomer, whether in present 
or past work settings. 

(i) At time of initial employment, or upon institution of serccn- 
ing, physical examination shall be performed with specific attention to 
detecting enlargement: of liver or spleen by abdominal palpation. 

(ii) At. time of initial employment, or upon institution of screcn- 

• ing and annually thCkC^fter. a medical history check-list .shall be com¬ 
pleted by the employee. This list shall include questions concerning: 

(a) alcohol intake 

(b) past history of hepatitis 

* ’ (c) past exposure to potential hepatotoxic agents, 

including drugs and chemicals. 

(d) past history of klood transfusions 
• • (c) past history of hospitalizations 

• 

Completed medical check-lists shall be reviewed by a physician and should 
be acted upon as medically indicated for each individual employee. 

(iii) At time of initial employment, or upon institution of 
screening, a scrum specimen shall be obtained for screening with respcct 
to the following five bio-chemical determinations of liver function: 

(a) total, bilirubin 
• (1>) alkaline pkasphatase 

(c) serum glutamic exalacctic transaminase (SCOT) 

(d) serum glutamic pyruvic transaminase (SfiPT) 

(c) gamma glutamyl trauspoplidnse *(CGTP) 

i . 

m » 








•ddltJov-r tests that may optionally be considered for use in scrcenin 
,eli de'‘-actic dehydrogenase (LDH)• scrum orotcin determinations serum 
!ot"in c lcctrouhorer.is, and platelet count, laboratory analyses shall 

bioerfo: rsed in* laboratories accredited by the College of ‘ ° 

lessor licensed in accordance with the provisions of the Clinical 
La'v*’ Series Improvement Act of 1967. ' * . 

iv j If results of laboratory screening are normal, screening shall, 
be repea <j on an anr.ua 1 basis. If the person bcine screened has been em¬ 
ployed r.*\ c tly in V «nvl chloride monomer production or polymerization for 
10 year;lonecv, screening shall be repeated every 6 months. 

;V ‘If ine or mere liver function tests are abnormal, scrum test- 
ins s Repeated as soon as possible, preferably within-/ to * weeks. 

]jf no ^ fir r,ditics are present upon rescrecning, testing should be repeated 

.y 3 mo^;; 5 ;- . 

^ iti) If abnormalities persist on rescroening. the employee shall be 

jrenoved f * c0 .^ ac t with vinyl chloride monomer .operations and individualized 
radical v./t'i. shnl ]. ba instituted. Suggested as initial steps in medical 
workup ar*. a cu.- 3 letc physical examination and various soccial procedures 

isuch as hepatitis E anilpan determination and liver scanning. 

• » 

If liver function abnormalities arc determined to be unrelated to liver 
disease (e.g., elevated alkaline phosphatase in a young, physically active 
man or elevated bilirubin-in Gilbert’s syndrome) or to bp transient (c.g., 
due to recent hepatitis or recent alcohol intake), the employee may be per 
mitted to return to vinyl chloride-related employment, subject to indiviau^ 
medical evaluation. 

(viii) In view of the preliminary results of animal toxicology studies, 
it is recommended that no woman who is'pregnant or who expects to become preg- 
nGut sl.auld be employed directly jr» vinyl chlorine monomer operations. 
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A NATIONWIDE CASE SURVEILLANCE REGISTRY 

0 

In response to the recent discovery that at least some cases 
of. angiosarcoma of the liver nay arise from exposure to vinyl 
chloride, the U.S. Public Health Service is developing a nation¬ 
wide surveillance registry for such tumors. This registry will 
be maintained jointly by the National Institute for Occupational 
Safety and Health and the Bureau of Epidemiology, Center for 
Disease Control. Physicians who have patients with this diag¬ 
nosis currently under their care, or who ha%e encountered such 

cases in their practice over the past 10 years, are urged to 
» • • 

contact the Center for Disease Control., Information is desired 

concerning all such cases, regardless of assumed etiology. 

* 

Address all information to: 

Center for Disease Control 
Building 1, Room 520 
Atlanta, Ceorgia 30333 

Attention: Clark W. Heath, Jr., M.D. 

Philip J. Landrigan, M.D. 

Telephone: (40' ( ) 633-3311, Ext. 3961 
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ANGIOSARCOMA OF THE HUMAN LIVER [’ 1.07 

b y 

Howard L. Richardson, M.D. 

Environmental Protection Agency 


Similar terminology or synonyms of semantics used for 
the same tumor are to be found in the literature. 


1. 

2 . 

3 . 

4 . 

5. 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 


12 . 

13 . 

14 . 

15 . 


Hcmangio-endothelial Sarcoma 
Malignant vascular tumor of the liver 
Kupffer Cell Sarcoma 
Hemangioendothelioma 
Hemangioblastoma 
Endothciioblasterna 
Reticuloendothelicna (Purdy Stout) 
Angioplastic Sarcoma * 

Primary Hepatic Sarcoma 
Ancioblastic Sarcoma 

Endothelioma, grades - undifferentiated, 
well-differentiatcc, and anaplastic 
Hemangiosarcoma 
Malignant Henangiosarcoma 
Malignant Hemangioendothelioma 
Metastasizing Hemangioma 


Historically, there are many reasons for the above fence¬ 
sitting type of terminology. 


In —' Jnrnes Ewing reports in his textbook, Neoplastic 
Disease, * "I do not believe, theAe^cAe, that the. existence oi a tone 

angiosaieema arising from blood the livoA has been sails iacXoAXty 

dcmons.V.aial." 


As late ns 1940, 


Rupert A. 


V7illis in )iis textbook on 


Vatholojy of Tumors 
Vo thnlij neoplastic 


states, "fc'c cone now to a di^ieult question: 
angiomatous gAowths occua? They aac.vcny 
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Kaxc. and moj>t 6uppo4c.d c.xamptc.6 axe. (.ithc.K muZ-tifiocat liamaAtfmaj. 

k. 

OK vaicutax tumoK <5 ofi oZhtx l:Z.nd&." 

• • 

Thorotrnr.t and Angiosarcoma of the Human Liver 

• * 

1925-Egas Moniz of Franco first demonstrated that a 

radioactive material in the form of colloidal 

Thorium dioxide could be used in 'cerebral vessel 

» ft . . 

visualization. 

• 1930-Heyden Products manufactured Thorotrast for 

v/ide distribution in Europe and the United States 
for use in vascular visualization-arteriography- 
hepatosplenography- and cerebral graphy. 

1932-The Council of Pharmacy of the American Medical 

Association took a stand against its use. 

1940-Thorotrast was still in use, although animal 

’ experimentation had demonstrated the formation of 

•. ' cancers and in the liver, angiosarcomas. 

• • 

• • 

* * ^ 

1947-Finally discontinued when the human cases of 

angiosarcomas were reported. 

* . • 

• , # 

It was K.H. Bauer of Germany who compared the time of appearance 

of neoplasms after the injection of thorotrast, experimentally 

produced in animals, with their average life expectancy and the 

average span of life in man. He came to the conclusion that such 

tumors should appear between the 12th and the 18th year after 

the injection into the vascular system of man (textbook). 

* 

I 
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1947- 


1961- 


1961— 


1965— 
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MacMahan, II.E., Murphy,*A.S., and Bates, M.I., 
Endothelial Cell sarcoma of the liver following 
thorotrast injection, Am J Path, 23, 585-611. 

The first case of angiosarcoma from thorotrast 

was reported in the U.S. The latency period was 
17 years. 

Nettleship, A. and Pink, w.J., Neoplasms of the 
liver following injection of thorotrast, 
hin J Clin Path, 3J5, 422-426. 

This was the 8th reported case of angiosarcoma 

of the liver due to thorotrast. The latency period 
was 16 years. 

Suckow,. E.G., Hencgar, G.G., and Baserza, R. , 

Tumors of the liver following administrations of 
thorotrast, Am J Path, 38, 663-677. 

1° Cafies of angiosarcoma of the liver were reported 
due to thorotrast used intravascularly. The 
latency periods were 3 to 24 years, with the 
average being 15 years.' • 


bn Silva llorta, J, et al, Malignancy and other 
late effects following the administration of thoro¬ 
trast, Lancet, 2, 201-205. 

22 additional cases of angiosarcoma of the liver 
were reported in this article. 






( By this time, hundreds of cases of angiosarcoma of the 
liver have been produced from this radioactive substance. It 
was first claimed there was no danger because thorotrast was 
an alpha emitter. However, the standard dose of 75 ml ordinafi 
used gives a gamma radiation equivalent of 1.37 micrograms of 
radium. The half-life of thorium js 1.39 x 10 years, and the 
radioactivity of thorium dioxide rises after 5 years; the break 
down products are active and reach a peak after IS years, with 
the Kupffer cells being a storage point in the liver, one can 
easily see the damaging effect of radiation. 

hrscnic and Angiosa rcoma of the Human Livrr 

. • More than any other element of. metal carcinogenesis,- 

arsenic remains one of the enigmas. It is commonly referred to 
as one of the implicating factors in human cancer formations. 

One group in chicaec claims it is a producer of angiosarcoma 

of the human liver. it i*? fnv 

,u is tor this reason that a short 

literature reviev/ is made. 

Complicating the interpretations of studies dealing with 

arsenic is the fact that no satisfactory animaimodels have been 
found. 

1947 t'eubauc r, O., Arsenical canccrs-a review, Brit 
J Cancer, 1, 192-251. 

The author estimated the latency of arsenical 
cancer to bo 18 - 20 years. ' • 





I 


1953- 


1956- 

1957- 


1959— 


1960— 


[ in 


Somaors, S.C. and McManus, R.G., Multiple 

arsenical cancers of the skin and internal organs. 
Cancer, 6 , 347-359. 

m 

The estimated latency of arsenical cancer was 
13 to 50 years. 

Roth, F., Zeit Krebforsch, 6JL, 287-319. 

Roth, F., Zeitschrift Krebs Forschung, Ed., 61 (s), 
468-503.B. 

3 hem ar.gioe ^thelial sarcomas of the liver were 
described .from 27 autopsies in vintner. Latency 
m the German Vineyard workers was 12 to 17 years. 
Estimated intake of arsenic was 53.7 gms over a 
12 year period. 

-Roth, F., Zentrelblatt Alleg Pathol, loo, 529-530. 

i jremangiosarcoaas of the liver wore reported in a 

study from 82 autopsies. These were vineyard 

workers exposed to chronic arsenic intoxication in 

the fora of oral ingestion via insecticides, sprays, 
and dust. 

-Regelson, W., Kim, v. , Ospina, J., and Holland, J.F. 
One case of hcmangioendctholial sarcoma of livor 
from Chronic Arsenic Intoxication by Fowler’s 
Solution, Cancer, ,21, 514-521. 

Latency period of 17 years plus 7. The amount of 
arsenic ingested was estimated to be about SO grams. 
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An Environmental and Industrial Chemical Registry is needed 
to face our daily environmental chemical exposure. Most 
recently, another case of angiosarcoma has been reported with 
no history of thorium dioxide or arsenic. The case was from • 

the New York Hospital, Cornell Medical Center, and was in a 
46 year old white male. 


1974 Sussman, E.B., Nydick, L., and Gray, G.F., 

One case report of hemangioendothelial sarcoma 
.* of liver, AMA Arch of Pathol, 97, 39-42. 

In summary, we have histologically angiosarcomas from 
thorotrast, arsenic and vinyl chloride, which have the same 

morphological appearances. ' •“ 

• • • 

S£ Qntaneous Angiosar c omas of the Liver in Animals 

• " In th0 rat ' this is,an unknown entity. Dr’. K.C. Snoli 

at the National Cancer Institute, in thousands of animals, has 

never seen this lesion. I have in my files records of over 

10,000 rats with many different i 

jr uj.j. 0 .crone strains and have never seen this 

lesion. 

- m mice, angiosarcomas do spontaneously occur. 

This is in the Haired and Hairless strain II. K. mouse. Hemangio¬ 
endotheliomas (angiosarcomas) were observed in 45 out of 251 ln 
the control groups. • 




(Deringer, M.K., J of the Nat Cancer Inst, rz, 437-445, Oct 1951) 

I 

As would be expected, v.’hen O-aminoanotoluene was subcutaneously 
inoculated, the incidence of angiosarcomas increased. 

•(.Ibid., 17 , 533-53S, 1956). Swiss Albino mice have a spontaneous 
5% occurrence of angiosarcoma of the liv*6r. 

Experimental Angiosarcomas in Animals due to Thorotrast 

<L 

1936-Capillary angiosarcomas were produced in mice by 

F. Selbie. Selbie, F., Experimental production of 
sarcoma with thorotrast, Lancet, 2, 847. 

1938-Reticulosarcomas (angiosarcomas) of the liver were 

produced by intravenous injections. Onufrio, 0., 

Su di un caso di reticulosarcoma experimental do 
thorotrast, Folia Med, 2_4_, 1245 (probably used a 
different species). 

Arsenic Experimentation in Animals and Its Effect on Man 

• # C 

An excellent monograph on Arsenicals has been written by 
A. Furst and will be published in the future by the World Health 
Organization Working Group on the Evaluation of Carcinogenic 
Risks of Chemicals to Man. 


Chemi cals Wh ic h Produc e Angiosarcomas of the Liver in Animals 


Hitrosodimothy3ami no - (Magee, P.H. , Barnes, J.M. , Brit J 
Cancer, 1J>, 114, 1956) Orally administered the chemical to rats. 
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I . . 

Herrold, K.M., J of the Nat Cancer Inst, 3£, 1009, 1967. Sub¬ 
cutaneous administration to Syrian Hamsters. Otsuka, H. and 

Kuwahara, A.., Gann, 62, 147-156, 1971. By oral administration 

* 

and subcutaneous inicction to DDD and BAL b/c strain mice. 

•* 

Urethane - Deringer, M.K., J of the Nat Cancer Inst, 3_4, 

841-847, 1965. Gave intraperitoneal injections• to DBA/2eBDe 

* 

strains of mice. 

# * • 

* 1,2-Dimethylhydrazine Dihydrochloride - Syrian Golden 

Hamsters were given, in water daily, 0.156 mg to the female and 
0.161 mg to the male. Angiosarcomas occurred in 89% of the 
females and 82% in the males. The tumors were in the liver 
lung muscle, heart, and pancreas. No such tumor is seen in the 
control. (Toth, B., Cancer Res, _32, 2818-2827, 1972) 

Ethylhydrazine hydrochloride - 0.0125% was given in drinking 
water and 38% vascular tumors were produced in Swiss A.lbino strain 
mice. (Toth, B., Scientific Proceedings, AAPB, San Francisco, 

Ca., 1974) N,Butyl-hydrazine HCL - only lung cancer. 1-carbamyl- 
2-phenylhydrazine - only lung cancer. . Control incidence of an gio¬ 
sarcoma in the Swiss Albino mouse is 5% . 

Methylhydrnzine - (a rocket fuel component) Syrian Golden 

Hamsters received 0.01% in drinking water. Angiosarcoma of the 

# 

liver (malignant histiocytoma, Kupffcr cell sarcoma) was produced 
in 32% of the females and 54% of the males. Latency period was 
70 and 78 weeks. No such tumor was seen in the controls. 

(Toth, n. and Shimizu, H., Cancer Res, 33, 2744-2753, 1973) 










* 
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, l-eorbamyl-2-phcnylhydraziiio - A 0.251 solution in drinking 

water was given throughout the life span of Swiss mice Angio- 

sarconas. of the liver occurred in 8 out of 72, and in the controls, 

* out of 44. (Toth, B. and Shimizu, H. ] J of the Nat Cancer Inst', 
52, 2-11-251, 1974) * 

Are Environmental Hag.nrrjc < n GrouD? 

Hydrazines are used in industry as a rocket propellant. 

' Honomethylhydrazines are used as corrosive agents. Maleic 
hydrazide used as a herbicide is hydrolysed to hydrazines. 

2-Hydroxyethylhydrazine is used to ripen pineapples and is sprayed 
on. Phonylhydrazine is used in medicine for polycythemia vera. 

Nephroblastoma . . . . 

Since Professor C. Maltoni mentioned the high incidence of 
nephroblastoma in rats treated with vinyl chloride, a brief state¬ 
ment is included for the Interag'ency Group and the Environmental 
Protection Agency Task Force. 

Renal Adenocarcinoma in our population has shown a rapidly 
increasing incidence with age in both sexes. This is well- 
documented by the State of California, Alameda County, Department 
of Public Health, California Tumor Registry (1960-1969). A 
review on Cancer of the Kidney - Etiology, Epidemiology, and 

Pathology has been recently published by J.I.. Bennington in Cancer 

Research, 32, 1017-1029, November 3 973 m ; 

— Avvcmrcr J.J/3. In view of Dr. Maltoni's 

• • 






experiments, should not the vinyl chloride workers and families 
be studied with this lesion in mind, as-veil as the liver? 


Howard L. Richardson, M.D. 

Medical Officer Pathologist 
Pesticide Office Program 
Environmental Protection Agency 


April 17, 1974 ’ 
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ADDENDUM TO "ANGIOSARCOMA OF THE HUMAN LIVER" 

by 

• • • 

Howard L. Richardson, M.D. 
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Thorotrast 
1972 — 


1973— 


Thorotrast induced hepatoma’, Smoron, C.L. and 
Bat^xfora, H.A., C ancer , 30, 1252-1259. A case 
ot thorotrast hepatoma is presented.in a 60 year 
old female with a latency period of 28 years. 
T™? ^ r ticle is an excellent review and states 
that an increase has taken place in Japan and 
Scandinavian countries. No increase in American 
U.S. citizens. 

Thorotrast induced hepatoma presented as hyper¬ 
thyroidism, Kiely, J.M., Titus, J.L., and 6rvis 
£ a Jlpe£; 11/ 1312-1314, 1973. Since 1947, 
approximately 115 additional cases of malignant 


A.L. 


tumors of the liver have been noted.” it is estimated 
there axe still 50,000 to 100,000 carriers of this 

f? C Ji°??H VC , COntrnst media ' B£f: Minn Med, 53, ‘ 

Primary liver sarcomas 22 years 
fv° aa:a J n l st raticn. This contrast media is 
still the best for visualization of the cerebral 
vessels and is used for this purpose. Benefit 
versus risk ratio. 


Arsenic and Human Cancer Formation 


Tseng, W.P., et al,* Prevalence of skin cancer in 

T ?rc * o£ ‘ chronic arsenicism in Taiwan, 

jLJMllL-^ ncex; institute , £ 0 , 4 53—, 1968. The 

Tn G ?^ C o le i e i- 1 ! 1 SC ‘ Ae drin):in S wa ter is above 0.6 
In areas of high concentration skin cancer are 

21.i per 1,000 or population. In areas of low 
concentration - 2.6 per l-,000 of population. 


ppm. 


In 


a • ot , hman angiosarcomas, 






. - • 

I 

Tion-Wu Lin, et al, Scrum alpha-fctoylobulin and f 

' • c ??SS r ? f thc liver in Taix/an, Cancer, 30!“ 

I 435-443, 1S72 ' From thc Department of Surgery, 

RonnM?i IVrt* Un £°? Bity Hospital, Taipei, Taiwan, 
. Republic of China (Taiwan also has a large vinvl 

chloride manufacturing plant). Primary cancer*of 
the liver is as high as that of Africa and oth«r 
Asian countries. 5.5% of all autopsies. 19.5% of 
all rjia^e cancer patients at the above hospital in 

the last 10 years. No histological classifications 
were given. 

* of Kalic r.nnt Heman aioendothe] irn.-g j. n Inf; 

Children (Angiosarcoma) 
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1961 Kauffman, S,, and Stout, A., Malignant hemangioendo- 

C;na 13 ? infants and children. Cancer , 14, 1189_ 

l"*®!* Malignant’ vascular tumors are - rEFe sTt all 
ages, but almost curiosities in children. 129 cases 

ri?i«««° r ^ e oK in — e Laborator i«s of Columbia University 
Physicians and Surgeons, New York, New ' • 
during tne past 54 years. 9 cases were in 
children less than 16 years of age or 7% In a 
°. f literature only 9 other acceptable 
cases ccu.d be located in the neck, jaw & mouth, 
f ?r Ur ' gluteal muscle, and leg. The 9 cases 
of Kauffman and Stout were distributed as follows; 

male, lymph node of the neck with meta- 
to the lung. 

female, scapula tumor. 

, male, right erestor spinal muse’ 
months, female, liver angiosarcca 
, female v distal phalanx of the rig,i,_ toe. 

, male, scalp. 

, female, right upper eyelid. 

, male, middle right finger (fifth), 
female, thigh. 

19 C 9 -B lumen fold, T. , Fleming, I., and Johnson, W., ' 

Juvenile hemangioendothelioma of the liver- Reuo*-t 

&!“!S 6 r n°T i0V; o£ , tho litor«turo? SAco?? 2 ?‘ 

cnsos'tiv ^urvfi^ 1961 ' t i cso authors—,-Ho tZSr 
ca^co thaw survived surgery and two cases after. 

in ihoir roiiov’- .!; C ' ir ycnrJy distributions were 

xn tneir review, but they are as follows: 


(1) 

Age 

9, 


stasis 

(2) 

Age 

8, 

(3) 

Age 

14 

(4) 

Age 

23 

(5) 

•Age 

13 

(6) 

Age 

12 

(7) 

Age 

17 

(8) 

Age 

15 

(9) 

Age 

7, 


l 








J^^-aioendotliolioraa in a 2*i year ‘ 

and i-frt 1 * °1 • T * 10 s °litary nodule was remov'd F 
and the patient still survived * 

. c.isog of solitary nodules successfully 

removes in children ?‘ s months and above'in a «« 

“tsrs ^ h “ ltlp10 livor tur ' ;ors - •« «-• 
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1973- 


^£iS^S£LSSSS Sr^co ot Hepa toblastoma in Children fr™ »..»_ 


and D pSo*o 1 'F A W A '-'jr UV °p'- A ' G- ' GoldEraith - H.S., 
the liver, cAnce r - p “TJ ry malignant tuners of 

■ SospitAr £ i:ew C YoA; Y Ciiy r ^t thA^enorial 

r i i.ev, iorx City, between 1947-1966. 

5i? 3.37 primary malignant tumors of the liver cr-ii- 

II veLl;? t s h iif r , on (m > th.^: r o? 11 *- 

yt.cu.v/ith the vounaest nnn p m , 

All h=»ri ~ s • ■* wu.iy one c months of cioo 

ah had been clagnosed by the patholeci—•- -? 

. of ***&?*:■ ~■ 
Adenocarcinoma 

Synonyms and related terms- aiu^i.v „ , 

adenocarcinoma, dark cell adenAr»™^ e 1 car cinoma, clear cell 
• Grawitr tumor, hvperncphroid 9 ranul “* carcinoma, 

cystadonocarcirxna, parcnehTOal"f;'r ^A.„ A yperncpl ‘ roroa > Papillary 

Kephroblastom/ . 

the ™Ych\e%r™o!^, , and i„ view of ' 

at the earliest possible date. - 1 athological clarification 

hlveol^wreilSi^btot^tr-^-TrT”?”^' ad[ ' n °« a >-ccr.a, 

valentia, carcinosa-co-n chmVvV ' “ ,’ a ^csoblar.tica ooly- 

dycojftbryorna, dyscmb'-youiVj V COr ™' developmental tumor, 

embryonal AdcncnvoAarcona Anbrvo^f' . C:?bryonnl ^cnocarcincAa, 
carcinoma, t-hryono! »i^ 








sarcoma 

fibrosa 

lciomyo 

nephron. 

nephron. 

A __ 


1ZU 


rhabdomyosarcoma, round cell “ ^ y ' osteoblastoma, 
sarcoma musculaire; “Sirdfr%o?r af B ^coma fusocellulnre, 

embryonal tumor, Wilin' s tumor. jarcorna ' teratoma, unclassified 

to Professor Malto.ni^^behai^of^^Env” 01 *^ 6 ' 1 haVe writtcn 
Agency to bring representative slirloJ J” vlroil J e ntal Protection 

1974 for the National Academy ofSconce-■'^in£ cS?or 8 “ n ' . 

1 have also requested m/i ki , Vi nyl chloride meeting. 

Institute's Regls^y tho ^tionel Cancer 

Ca rcinoma of the Ki dney in a 15 Year Hale 


1973— 


—Pratt-Tr.omas, H.R., SDiror c c r , . 

SHuSSS: renal §^'' 
controversial and in doubt? ln Ho?ever° h by d m3 WaS 

s: ^‘SSrSSS! of 53 caEes V° 
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na’:c it prudent public policy to ban further use or these pro¬ 
ducts," Train etated. 

The Tare car.err, known as angiosarcoma of the liver, has 


similar to those used in animal experiments a1thouch over shorter 

periods of time. f 

• * 

Todav's action was taker, under a provision of the 19 72 
Federal pesticide lav/ which permits the EPA Administrator to 
issue an emergency order banning the sale, distribution or use of 
.products likely to result in unreasonable adverse effects on hearts 
or the environment. 

Train noted that the Toxic Substances Control Act, pending 
before Congress, would, give the Federal government authority to 
test and regulate the use of chemicals such as vinyl chloride 
before thov are marketed to the general public. Tnis legislation 
v/as proposed by the Administration in early 19 71 and still av/aits 
final Congressional action. . 

. • • 

Train stated that the authority contained in the pending 


limiting, the use of toxic substances. Train urged early 
.Congressional action on the legislation. 

EPA earlier released the brand names of 20 products that 
contained the vinyl chloride gas. Additional brand names are 
disclosed in today's suspension action. 

• r i 

All of the manufacturers or distributors of pesticides ccn- 


in insuring voluntary compliance would delay achieving the most 
rapid possible removal of these pesticides from the marketplace,” 
Train said. 

All manufacturers of pesticides containing vinyl chloride 
c.s a propellant have inf cri.-.acl b?A of their immediate intention 
to substitute ether chemicals. Several requests to amend 
* • registrations have already bean received by F.PA. 

Notice of the suspension will appear shortly in the* Federal 

k.-SiKccr. • ' t t f' 
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d by today’s suspijmsio:: 

.1 


Product 

Cornany 


Brulir. Bug Bomb 

• 

Brulin & Co. 


Paracide v:ith Sevin 

Carson Chemicals, Inc. 


Der.er t Rav; Roach/ Ant and 

Was? Killer 

Denert & Daugherty 

• 

Cobra International Beach, Ant 

and Wasp Killer f 

Cobra International [D] 

. • • • 


Rcxall Ant and Roach Killer 

Rexall Drug Co. [D] 


Walgreen Ant & Roach Killer 

Walareen Laboratories, 

Inc. 

Flea Killer for Dogs and Cats 

Chase Products Co. 


Barcelona Soray Disinfectant 
• «* 

The Barcolene Co. 

. 

Coop Dairy Insecticide for Milk 
Houses and Ar.ir.als 

Farmland Industries, In 

O • 

Excelcide IG-or.. Aerosol Boris 

' The Huge Cc. 


Navy Brand Thrifty 50 „• 

Navy Brand Mfg. Co. [D] 


Moth rid Moth *Proofer % 

Hysan Corp. 


Mothrid Moth Proofcr Cedar Scented 
or* Activated Moth Proof Spray 
Cedarized 

Liberty Products Co. [D] 

• 

No’:out 25 Aerosol Insecticide 

Hysan Corp. 


Strike - Wasp and Hornet 

Albert Woods Wholesale 

in] 

Kokout 35 Insecticide 

Hysan Corp. 


Sprits Metered A.ir Sanitizer 

Hysan Corn. 

♦. 

- .. 

Anchor Flea, Lice and Tick Bomb 

Philips-Roxnne, Inc. 


F-L-V 

Bi o-Co otic Labor a l.or.ie s 

ID) 

KAYK& Flea, hi co and Tick 

Allied Mills, Inc. fDj 
• 


• 

• 

• 

• 

• 

• 

• 

• # 
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Woodbury Ch 


farmland Industries 


Distributer of Product Listed Above 
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Manufacturing Chemists Association 

CHRONIC VAPOR INHALATION TOXICITY STUDY 
WITH VINYL CHLORIDJE 


7fO 
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Outline of Investigation 
A. * Type and Length*. 


B. Number of Animal q. 


C. Exposure Schedule : 

D. Test Materials: 


E. Organization : 

F. Dose Levels: 


12-month vapor inhalation in 
White Mice 

12-month vapor inhalation in 
Albino Rats 

12-month vapor inhalation in 
Hamsters 

800 Mice 
900 Rats 
800 Hamsters'- 

Seven Hours per Day 
Five Days per Week 

Vinyl Chloride (Ethylene derived) 
JTotal organic impurities less 
than 50 pp:n 

See Table I 

See Table I 


v 

' 


♦After exposure, animals will be maintained 
for observation and sacrifice at end of 
two-year period (18 months for mice). 


I 


i, , 
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II. Chamber Parameters 

Each group of animals will be exposed in a specially con¬ 
structed stainless steel inhalation chamber having a capacity 
of approximately 9.2 M 3 , allowing animal loading of less than 
2 % when the animals reach maturity. Flow rate through the 
chamber will be at least 0.92 M 3 /min. providing a theoretical 
air change every ten minutes. The chamber supply air will be 
filtered and maintained at 40% to 60% relative humidity and 
70° to 75°F. 


Ill. Animal Parameters 

A. Clinical Observations 

All animals will be observed daily for lesions and 
• behavioral changes attributable to the test material. The 
time of appearance and location of all tumors that occur 
among both control and test animals will be recorded. Mor¬ 
tality records will be kept on all groups of animals. All 
animals which die during the study will be necropsied and 
their tissues processed in accordance with the methods given 
in the Anatomic Pathology Section. Care will be exercised to 
minimize loss of tissues through cannibalism or autolysis. 
Animals in a moribund state will be sacrificed ijn extremis 

when death is imminent. 

• • 

- 3 - 




, Individual body weights will be recorded once before 

exposure and after 1, 2, 3, and 4 weeks of testing. There¬ 
after, mean group body weights will be determined monthly up 
to the 12-month point of the study. 

C. Clinical Pa .iolocry 

* 

Hemoglobin, hematocrit, total erythrocyte and tota? 
leukocyte counts will be performed at 18 and 24 months on 30 
(15 male and 15 female) rats of the control and each test 
group. Differential leukocyte counts will be performed on 
all animals having high total leukocyte counts. 

U. Anatomic Pathology 

1. Methods of Sac rifice 

- ' ■— —— i 

Upon completion of the study, all survivors will 
be sacrificed by exsanguination following carbon dioxide 
anesthesia. 

2• Gross Pathology 

Complete necropsies will-be performed on all ani- 
mals which die or are sacrificed and all macroscopic lesions 

will be recorded. The lungs will be inflated with formalin 
fixative. 


3. Histopatholocrv 

Representative specimens of the following organs 








and tissues will be taken from all animals at time of sacrifice ^^9 

'and fixed in 10.0% neutral buffered formalin: 

Adrenal Glands 
All Gross Lesions 

Bone (femur, tarsal and metatarsal, including long bones of 
all four limbs) # 

Bone Marrow (sternal) 

Brain 

Both Ears (external auditory canal with ceruminal (Zymbal's) 
glands) 

Esophagus 

Eye 

Gonads (testes and ovaries) 

Kidneys 

Large Intestine (caecum and colon) 

Liver 

Lungs 

Lymph Nodes (tracheobronchial, cervical and mesenteric) 

Optic Nerve 
Pancreas 

Parathyroid Gland 
Pituitary Gland 
Prostate 
Salivary Gland 
Seminal Vesicles 
Skin 

Small Intestine (duodenum, jejunum and ileum) 

Spleen 

Stomach 

Thymus 

Thyroid Gland 
Tracheo 

Urinary Bladder 
Uterus 

The above tissues, from animals of the control, 

TE-II, and TE-III will be processed by conventional methods, 
embedded in paraplast, sectioned (4-6/t), stained with hema¬ 
toxylin and eosin, and evaluated by light microscopy. If 


5 - 










\ 

drug-related lesions arc detected in tissues from the high or 
intermediate dose (TE-II or TE-III) animals, affected tissues 
from the TE-I group animals will be processed and examined in 
the same manner as the above. 

Only major organs (liver, Sidney, spleen, heart, 

lungs) and neoplasms from animals which die and are found in 

* 

an advanced state of autolysis will be processed for histo¬ 
pathologic evaluation. 

Program in effect as of 
July 13, 1973 
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EPIDEMIOLOGICAL STUDY OF MORTALITY 
IN VINYL CHLORIDE WORKERS 


Objectives 

(1) To compare the mortality of individuals who have 
worked in vinyl chloride plants with ‘•hat of the 

general population, corrected for area, age, and 
sex; * 

(2) to compare mortality patterns within the popula¬ 
tion of vinyl chloride workers, based upon esti¬ 
mated occupational exposure; and 

(3) to compare mortality among vinyl chloride workers 
with the mortality of other occupational groups 
which TCA, Inc. has studied. 

Stu&y Desicrn 


In each plant, the study population will consist of 
all workers who were employed for at least one year, begin¬ 
ning at the earliest date for which records are available 
and ending on December 31, 1972. it has been estimated that 
this group will consist of approximately 5,000 current em¬ 
ployees. Experience of the contractor indicates that retire¬ 
ments, terminations, and deaths before December 1972 will 
increase the total study population to about 7,500. 

Fo *i eac ** P er son, age, date of employment, nature and 
duration of employment, and ethnic origin (if possible) will 
e determined. For those who have died, copies of the death 
certificates will be obtained, either from plant records or 
from the public health authorities. These will be classified 

? f ? eath ' Using ^ same rules as are used in national 
death statistics. . 

Those who left employment will be traced to establish 
thoi** present status, using post office notification, drivers 
license records, and other methods which in the past have 
enabled tracing over 96 percent of our study population 



% 







i 


s 
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Data Analysis 'L 

a ur »H» I Tflr °" thG aCtUal P°P ul size and the 

d ^ a “°" of follow-up activities, it aj. ars probable that 
about 800 to 1,000 deaths will be covered in the study group. 

. Th * basic mortality analysis will begin with a cal- 

toibu^ed bv ° f PerSO " years ' of observation con- 

^int ^ ! StUdy grOUp at each y«ar of age and at each 

point in time during the study period, using a computer 

program prepared specifically for-this purpose. These data 

a^d ^V together with the observed deaths at each tge 

1 V h P ° lnt “ tlme to calculate mortality rates, which 
wiU be compared with the mortality to be expected in the 
comparable U S population, as obtained from national 
statistics. Techniques of this kind are well developed and 
^on used for some time in chronic disease studies. 
iSee C alifornia Tumor Registry, Cancer Registration and c- 

5 ram i963.f° rn i * ' California State department of Public 

She above analysis will be repeated for SDecifie 

risks 8 or inters t- yi " 5 particular attention to competing 
risks, or interaction among different causes of death. 

mortal <<-5" a ??\ t i° n ' analysis of general and causeispecific 

tion ideLT^V 6 rapeated £or subgroups of the study popula- 

as havin9 high - nedium ' and low exposure? 

S l?oht oi n ?H m ° rtality figUrSS Wil1 be interpreted not inly 
in light of their statistical significance, but for their 

vii?l Cht to known and suspected mechi.iisms of action of 
vinyl chloride, and tor their implications with respect tc 
future studies of special areas and groups. P ° 

Mh . . The contractor has a data bank of mortality r-ofiles 

vii?? P 5?~ V < ; a re alistic standard against which to L .pare ' 

in add?e^° ri ? e W ° rkers ’ and uhic h furnish a second bench mark 
in addition to the general population statistics. 
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Program in effect as of 
July 13, 1973 
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MANUFACTURING CHEMISTS ASSOCIATION 

COHUCCTICUT AVCnuC, N.W. VMSHINGTOU, D. C. 20009 (an, * 133 

BE/III3 OOSSr-SS 

2Bivjmi i974 . 


The attached chronology concerns attention to 
oc c upa t iq n a l^ health aspects of vinyl 

particularly that In which the Manufacturing Chemists ' 

Association (MCA) has had a part on behalf of U. S. 

producers of vinyl chloride monomer (VCM) and polyvinyl 
chloride (PVC). 

This material is provided as background and for 
use as you wish. 
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MANUFACTURING CHEMISTS ASSOCIATION 

H ?5 CONNECTICUT AVENUE. N. W 


WASHINGTON. O. C. 2000S»J“ 


— FOR RELEASE 


For Immediate Release 


, CONTACTS 

• • 

Richard F. Blewitt 
(202) 483-6126, ext. 282 
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. * • . 

VINYL CH L ORIDE CJIRONOLOfiY 


.' While it had been recognized for decades that exposure 

to high concentrations of vinyl chloride monomer (VCM) might 

cause liver and kidney injuries, the 0. S. chemical Industry ' 

was not aware of any cancer-related potential of VCM until 
May 1970. 

From the time polyvinyl chloride (PVC) — the principal 

product of VCM — was first produced in this country in the 

1930s,_ the major worker hazard concern with VCM was believed 

to be flammability and explosions. Controls were designed to 
cover these. 

• • * . • 

The Manufacturing Chemists Association's (MCA) Chemical 
Safety Data Sheet on vinyl chloride, published in 1954, stated, 
"Aside from the risk of fire or explosion, vinyl chloride presents 
no other very serious problem in general handling. The presently 
•coopted maximum allowable concentration is 500 parts per 
million (recommended by the American Conference of Governmental ' 
Industrial Hygienists — ACGIH - later in 1962) . . . In 

concentrations well above 500 ppm, vinyl chloride acts as a . 
alld general anesthetic." 


(more) 
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Vinyl chloride chronology 
Page 2 
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In 1961, The Dow Chemical Company reported that long-term 

(4^ to 6 months at what would correspond to normal working hours) 

VCM exposures of animals to down to 100 ppm VCM resulted in 

slight liver injuries, and recommended working exposure levels 
• • 

• • 

be reduced to 50 ppm. 

. * 

This recommendation for worker exposure was not accepted 
by ACGIII. In 1962, on the basis of work done at Yale University, 
from which the authors concluded that 500 ppm offered an adequate 
safety margin for human exposure to VCM, ACGIII published 500 ppm 
as the recommended standard. 

In 1971, the Occupational Safety and Health Administration 
(OSHA) established 500 ppm VCM as a national standard. This 
changed in April 1974 when OSIIA, following voluntary disclosure 
by The B. F. Goodrich Company of liver cancer deaths possibly 
related -to vinyl" chloride exposure, set a temporary emergency 
standard at 50 ppm. Then, on May 10, citing the findings of an 
MCA-administercd study that showed liver cancer in mice at 50 ppm, 

OSIIA proposed a "no detectable" standard, as previously recommended 
by the National Institute of Occupational Safety and Health 
(NI0S1I). 

The following is a brief chronology of vinyl chloride activities, 
relating to worker health. It is based on MCA records and input 
from U. S. producers of VCM and/or PVC. 


(more) 
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January 1967 


August 1968 


February 1970 


Hay 1970. 


i 

i 


August 1970 


Because of reports of finger abnormalities 
in the early 1960s, MCA arranged for a 
study at the University of Michigan on 
acroc- teolysxs — softening of finger 
tip bones — among VCM/PVC workers, * 
particularly those who cleaned 
polymerization kettles. Study covered 
clinical, epidemiological and industrial 
hygiene aspects. 


Research by The Dow Chemical. Company showed 

slight alteration in liver function in workers 
industrially exposed to concentrations 
of up to 300 ppm VCM. 


Findings of the MCA acroostoolysis study' 
were submitted for scientific publication. 
They appeared in the "Archives of 
Environmental Health, • published by the 
American Medical Association in January 
1971. The authors were unable to pinpoint 
the cause of this disease and recommended 
animal studies be undertaken to develop 
an experimental model. They also recommended 
a worker exposure limit of 50 ppm VCM. 


At the 10th International Cancer Congress 
Houston, ‘‘rexas, Dr. P. L. Viola, of the 
Regina L’lena Institute for Cancer Research, 
.Rome, Italy, reported 30,000 ppm VCM 
•exposures at four-hours-a-day, 
five-d iys-a-week for a year, caused cancers 
of the skin, lung and bones of rats. 

He concluded that "no implications to 
human pathology can bu extrapolated from 
the experimental model repotted in this 
paper." Hr exposed these animals in an 
attempt to develop an experimental model 
for acrooctcolysis. 


ACGIH considered a reduction of the worker 
exposure limit to 200 ppm VCM, but did 
not publish it as a recommendation until 
August 1972. 


(mor a) 
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, September 11, 1970 

| • 

• • 

October 27, 1970 

April 12, 1971 

May 5-6, 1971 

• . • 

May 6, 1971 

May 1971 

July 7, 1971 
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In spite of Dr. Viola's study and his 
conclusions of no human implications, 
MCA's long-standing Occupational Health 
Committee (OHC) considered the need for 
additional VCM research. 


At the suggestion of the OIIC, MCA wrote 
to a number of laboratories regarding 
the conducting- of toxicological studies 
oa laboratory animals with VCM. 


MCA invited Dr. Viola to visit with the 
OHC and discuss his findings. 


Dr'. Vioia came and discussed his work 
to date a.-J referred to other European 
studies in progress. He stated the vinyl 
chloride used in his tests was impure. 

He reported tentative observation of tumors 
1 in the ears of rats exposed to 5000 ppm 
VCM, but gave his opinion that 2500 ppm 
would not produce this effect. He stated 
that he would not be concerned about workers 

exposed to less than 500 ppm VCM. 

* • 

• 

MCA's OHC ^recommended U. S. VCM/PVC producers 
sponsor animal - exposure and epidemiological 
research on VCM carcinogenicity (cancer- 
causing) to be administered by MCA. 


MCA-acted on Dr. Viola's statement that 
other studies were being conducted in 
Europe and attempted, unsuccessfully, 
by correspondence and direct visits of 
a U. S. company representative, to learn 
of them. . 


MCA corresponded with medical contacts 
of member companies, alerting them to 
potential occupational health problems 
with VCM and asked them about interest 
in supporting related research. 


• (more) 
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November 5, 1971 


MCA received a letter from Dr. Viola 
confirming observation of tumors in rats 
at 5000 ppm VCM (and perhaps less) and 
made some suggestions for further animal 
studies. 


November 16, 1971 


At a vinyl chloride meeting arranged by 
'MCA ih Washington for interested 
U. S. company representatives, a European 
representative of Solvay et Cie. reported 
that he was aware of further studies just 
beginning in Europe. He said it was too 
soon to expect any data, and that he was 
not f“ec to describe the source of his 
information nor the location of the studies. 
He said the exposure concentrations ranged 
from 20,000 ppm to 50 ppm and that groups 
of 25 male and 25 female rats were being 
exposed. He expressed concern about the 
purity of the vinyl chloride used in Dr. 
Viola's original study, since it was 
reported to contain one to three percent 
of impurities. The representative stated 
that Dr. Viola had observed a 10 to 15 
percent incidence of ear tumors in rats 
exposed to 5000 ppm of vinyl chloride. 
Suggestions for epidemiological and animal 
exposure studies to be administered by 
MCA, on behalf of interested companies, 
were discussed at this meeting. 


g March 30, 1972 
| April 1972 


Seventeen U. S. companies had agreed to 
financially support VCM studies. 


MCA's Chemical Safety Data Sheet on vinyl 
chloride was revised to state: "Recent . 
research studies reported from Italy 
indicate that repeated, long-term high 
level exposures of rats to vinyl chloride 
monomer vapor can result in the development 
of malignant tumors. However, many years 
_of industrial experience with human exposures 
to concentrations frequently far above 
current standards have not demonstrated 
any carcinogenicity to humans." 


(more) 
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April-Junc 1972 


To enable the MCA program to ho designed « 
so as to yield data of optimum significance/ 
overtures were made* by MCA to establish 
technical liaison with the new European 
research mentioned at the November 16, 

1971, meeting in Washington. 


August 16, 1972 


A letter to MCA bearing this date, sent 
on behalf of the European sponsors, offered 
technical cooperation under the condition 
that "no disclosure of information arising 
from the European investigation should 
be made outside the individuals comprising 
the technical coordinating task group 
without the specific consent of the European 
group." The purposes of such restriction 
were (1) that preliminary indications 
not be released until they had been validated, 
thereby to minimize unwarranted speculation, 
and (2) that releases remain subject to 
the control of the project's proprietors. 


November 14, 1972 


At an MCA meeting of company technical 
officials, an MCA representative who visited 
Europe October 39-20 reported he had obtained 
a copy of the testing protocol of Dr. . 

Cesare Maltoni, director of the Institute 
of Oncology, Bologna, Italy, the principal 
Investigator of the European sponsors, 
and was told only that results were surprising, 
The European group declined to release 
European data because agreement had not 
yet been reached to comply with the European 
group’s stipulation of confidentiality. 


December 1972 


After much deliberation and with great 
reluctance to pledging confidentiality, 
the participating U. S. companies and 
MCA did so in an MCA communication to 
a representative of the European group. 

This was done because of 
the vital importance of learning of any 
indications from the European research, 
and thus having a base to proceed on further 
studies, if needed, without the delays 
which could have resulted from duplications 
of effort. 


(more) 
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i , 

• January 17, 1973 

i • • * 

I 

i 

k January 30, 1973 




i 


January 31, 


February 1, 


1973 

1973 



The U. S. VCM/PVC industry technical 
delegation visited the European sponsors 
and Dr. Maltoni’s facilities to learn 
in more detail about his experimental 
procedures and results. 


At an MCA meeting of participating company 
technical representatives, a brief oral 
progress report on Dr. Maltoni’s work 
was presented by those who had visited 
him. It was reported that, in experiments 
with rats, in addition to tumors ol the 
ear banal, tumors of the kidney and liver 
were observed at concentrations as low 
as 500 and 250 ppm VCM, but not at 50 ppm 
nor in the controls. The European work 
was observed to be of high quality, 
similar to that which would be done in 
U. S. laboratories. At this meeting, 
it was decided by the U. S. group of 
participating companies to initiate an 
| epidemiological study of VCM/PVC workers, 
recognized earlier as an important complement 
to animal testing, but most usefully carried 
out with the benefit of the animal research 
background. 


MCA Wrote to prospective contractors regarding 
an epidemiologic-. 1 survey. 


Having benefited from the European study 
indications in sotting the protocol for 
the MCA research program, MCA signed a 
contract with Industrial BIO-TEST Laboratories 
Inc., to conduct animal exposure studies. 
Subsequently, a press release was issued 
announcing, on behalf of participating 
companies, animal inhalation studies with 
VCM that woxiId expose rats, mice and hamsters 
to VCM concentrations of 2500, 200 and 
50 ppm for one year, with the animals 
to be kept on observation for an additional 
year. By contractual stipulation, the 
study results would be made public. 


K February 20, 1973 Four prospective, contractors met with MCA 

to discuss the epidemiological study. 

■ 


(more) 





March 1973 


April 17, 1973 


June 15, 1973 


June 27, 1973 


June 28, 1973 
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MCA and participating companies initiated 
steps to present the details of VCM-related 
research to the appropriate U. S. government 
agency. 


MCA proposed to meet with executives of 
' sponsoring ‘companies of rhe European project 
concerning the desire to make a presentation 
to the U. S. government, with inclusion 
of European research observations, the 
latter preferably presented by a :• 

representative of the European group. 

A date of May 9 was suggested for this 
visit, but it proved impossible to arrange 
until mid-June. 


Following up on the proposal, four MCA 
representatives visited European group 
executives in Brussels. They were given 
assurance of the European companies' 
willingness to release their data — 
although still incomplete — to the U. S. 
government, and agreement to participate 
in its presentation. The European companies 
requested time to prepare the information 
for prior release to their respective 
governments, also. A presentation to 
the National Institute of Occupational 
Safety and Health (NIOS1I) was planned 
for the week of July 16. 

An MCA press release announced an 
epidemiological survey, to be conducted 
by Tabershaw-Cooper Associates, Inc., 
to document the health experience of present 
and former employees who worked with VCM. 
Again, by contractual stipulation, the 
results would be made public. 


. MCA requested a meeting with NIOSII to 

brief the agency on the status and background 
. of VCM research. 


(more) 
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July 11, 1973 Three U. S. industry representatives 

reported, to the MCA group the results 
of the Brussels visit on June 15. The 
European information then discussed included 
epidemiological data which indicated no 
increase in gro.^s mortality from cancer 
and no increase in cancer morbidity or 
incidence of cancer among workers exposed 
•• • • •« -to VCM. 

A 

July 17, 1973 A presentation was made to NIOSII. A summary 

Of the published toxicity data on vinyl 
chloride, along with a description of 
the industry and full details of the studies 
contracted under MCA administration were 
presented by MCA representatives, with 
expressed interest in taking advantage 
of any suggestions NIOSII might offer. 

A representative of the European group 
(a physician), reporting on the European 
studies, said that tumors had been observed 
.in rats down to 250 ppm, but that an 

epidemiological survey had indicated no 
increase in gross mortality from cancer 
and no increase in cancer morbidity or 
incidence of cancer among workers exposed 
to VCM. 


Summer-Fall 1973 ' Companies involved in the Tabershaw-Coopc. 

survey assembled their personnel records 
.and death certificates of employees having 
had vinyl clilor?de exposure. 


November 28,. 1973 A further progress report of Dr. Maltoni's 

studies was given to MCA by a European 
group representative. Results confirmed 
earlier observation of malignant tumors 
in rats at 10,000, 6000, 2500, 500 and 
250 ppm VCM, but not at 50 ppm. 


January 23, 1974 The B. F. Goodrich Company announced that 

Kentucky health officials and NIOSII had 
been notified of the company's investigation 
of whether cancer deaths of three workers 
in PVC operations in its Louisville, Ky. 
plant were related to occupational causes. 
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January 29, 1974 Goodrich reported, in a press release, 

' that the death of another former employee 

had been tentatively identified as due 
... to angiosarcoma of the liver. * 

February 1, 1974 MCA proposed to the European group that 

. . . .they make arrangements for Dr. Maltoni 

to come to the 0S1IA hearings on vinyl 
chloride, February 15. 

* • * • f 

• \ • .. • 

February 6, 1974 ‘ . MCA issued a press release announcing 

. . that it had stopped circulation of its 

• Chemical Safety Data Sheet on vinyl 

* • chloride, because of the Goodrich reports — 

. ' . now questioning the validity of the Data 

Sheet statement noting that carcinogenicity 
... to humans had not been observed. & 

February 15, 1974 Goodrich reported the death of a fifth 

employee due to liver angiosarcoma. 

• ••* •*.* 

February 15, 1974 MCA and Dr.,Maltoni presented separate 

statements at OSHA hearings on vinyl 
chloride, giving background on work done 
* . * to date. . 

February 21, 1974 Union Carbide Corporation notified NIOSH 

• of the death of a PVC worker from liver 
’ . angiosarcoma. 

/.: . • . • ' *. . 

March 1, 1974 The Goodyear Tire & Eubber’ Company, in 

a press release, announced a vinyl chloride 
worker fatality resulting from angiosarcoma 
of the liver. 


March 6, 1974 Goodrich reported cases of liver 

angiosarcoma in two living employees. 


(more) 
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I 

I 

March 1974 Goodyear, in another press release, 

announced two more worker fatalities 
from liver angiosarcoma. 


Industrial Bld-TEST Laboratories phoned 
• MCA and reported that preliminary findings 
. in the animal exposure study showed 
angiosarcoma Aras produced in mice at 
50 ppm VCM 


MCA reported these preliminary findings 
to OS1IA, NIOSII and the Environmental 
Protection Agency (EPA) by phone. 

April 15, 1974 MCA representatives and officials from 

OSITA, HI OSH and EPA met at Industrial 
BIO-TEST Laboratories, Inc., Northbrook, 
Ill., to be briefed on the findings. 

April 16, 1974 MCA issued a press release announcing 

preliminary indications that VCM exposure 
produced liver cancer in mice at several 
exposure levels, down to 50 ppm. 

• . f • • 

April 16, 1974 Firestone Plastics Company, Division of 

The Firestone Tire & Rubber Company, in 
a press release, announced an angiosarcoma 
death of a PVC plant employee. 


April 9, 1974 


April 10, 1974 
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May 7, 1974 In another press release, the results 

of the Tr.bershaw-Coopcr survey were given. 

The survey showed that workers exposed 
to VCM have experienced overall death 
rates from cancer that are comparable to 
those experienced by other U. S. industrial 
populations, but less than in the general 
public. This is in spite of the now well- 
recognized risk of higher incidence of 
angiosarcoma of the liver among such workers. 
Also, there did appear to be suggestive 
doso-rclatcd increases in cancer incidence 
in respiratory tracts and the brain in 
longer-exposed workers. 


(more) 
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May 10, 1974 It was reported at the New York Academy 

of Sciences’ meeting that The National 
Cancer Institute had diagnosed a liver 
angiosarcoma in a living Union Carbide 
employee. The company reported this 
case to NIOSII in March 1974 as a liver 
ailment. * 


Four supplementary research projects on VCM proposed for 
MCA administration are now in near prospect: 

© Rat metabolism study 
© Rat fetus study 

o Animal chronic exposure study at le\ 'Is below 50 ppm VCM 
o Animal acute exposure study to test potential effects 
from a possible single massive release causing extremely 
high VCM atmospheric concentrations. 

« * # ' 
e 
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Occi n .ul carcinogenesis 


Ccs-irc M-iMon* i 



hllliilntli OiiroInK 1 " **\ Atltlunl'ant!<'ctilrti Tunuirl . llolnf.na. Ilulv 


Occupational carcinogenesis is one of the most interesting, tragic, important and difficult 
fields in oncology. 

It is interesting from the scientific point of view because it represents, dramatically, an 

experiment in cat-.genesis made on humans and it may teach us a lot about the natural 

hist~ ' Sunoui*. it is tragic from a human point of view, because work which is per se 
t natural necessi'p .of life, should not, at least, cause cancer. It is socially important 
because oncogenic iactors increasingly are produced and diffused in occupational environ¬ 
ments. Moreover f T ~~% the factories they spread to the general environment, so that they 
come to be an ec-.l~.aca) problem. Finally, occupational carcinogenesis is a difficult field 
to approach, beca__-.- the care of the workers’ health is often in conflict with the product¬ 
ive interests of the .actories. 

■ Industry has tic lot for experimental carcinogenesis, related to occupational can¬ 
cer; often hov/cvcr the result is merely to prove the carcinogenic effect in animais of 
agents which have already proved to be carcinogenic for man: this is equivalent to saying 
that many people die of cancer but some make their living from cancer. On the other i 

hand emotional arguments should be avoided. Thus I am aware that speaking on occupa- ' 

tional carcinogenesis is a complex and difficult task. ; 

Experimental carcinogenesis did not start with the experiment of Yamagiwa and Ichi- i 

kawa in 1915, but rather in the 16th century with the observation of the so-called 
'mountain disease’ in miners of Joachimisthal. This disease was recognized at the end of 
the last century pulmonary carcinoma, which we now know is due to radio-active 
pollution, present in those mines. In 1775 Pcrcival Pott in ‘Chirurgical Observations' de- 
teribed a cancer of me scrotum in chimney sweepers and he correlated it with the black 
•oot. In 1894 Unna reported on the frequency of skin cancer found in maritime workers, 
and he considered it due to excessive exposure to sun light. In 1895 Rehn, a surgeon from 
Frankfurt, reported at the congress of the German Society of Surgeons, 3 cases of bladder 
tumours /oimrl among 45 workers from a factory which produced fuchsme. He thought 
that the tumours v/sr* ceased by aniline, but in fact it was shown, seveul decades later, 
that they were due to other aromatic amines. In 1902 at a meeting of the Medical Society 
of Hamburg, Frid-cn presented a case of a cutaneous tumour found on the hand of an 
employee of a factory producing X-ray apparatus. This employee used his hand for 
radiological demonstrations. 

The freouenev o.' x-.^rts on occupational cancer has been increasing with the increase 
of industri*!iz:** ! or, r.:ir.!y due to the progress of chemistry. The most important thing 
to do in occupational carcinogenesis is to tiy to recognize occupations which may re¬ 
present an oncogenic risk, and to identify the agent or agents which cause the risk, and 
also to try to assess the degree of risk. If the risk is related to an agent already known to be 
oncogenic for ntar. its detection in the occupational environment ritould be considered 
sufficient for iin.i-r'-* -g preventive measures. On the other hand if the risk is related to 
agents, whose effects on workers have not yet been studied and are therefore not yet 
known, then we have to evaluate the risk they represent for workers. This can be done by 
• means of epidemiological investigations and experimental testing. Most oncogenic occupa¬ 
tional agents have been identified on the basis of retrospective epidemiological studies. 

The progress in and the development of this branch of oncology should facilitate 
systematic experimental testing of agents heavily released in the occupational environ- 




2 | 
ment In other words epidemiological evident* in man should he arotJcJ. Experimental t 
Son anil,"is are the,m„c relevant to man. the more they reproduce the corn!,.ions of 
human exposure and eventually induce in animals the same tumours that they induce in 
man* 4 In*tills case, the results of experimental tests may be considered largely equivalent 

causes any kind of tumour in animals in whatever 
experimental condition*, it should he considered potentially carcinogenic for man To 
consider an agent delu.ii. lv cauinogeii.C lor man on such a basis, would Ik- an ex.ess lu.t 
no tune should Ik- lost Ih-Ioic let.stuig it in ui.ne appio,.,,alc ‘-nd,lions to icpiodme 

CXlK-liUK-nl.illy the .ondili.u.s ol ... cxpoMiir ,s olio, dill...ill and .ostly 

Furthermore we have to consider that the number pf -igcnts ,n the .H-.npalmn.il emrirnn- 

"** Thu s'. 3 new agents to which workers may be exposed should be submitted first to the 
easiest and quickest tests, however incomplete those tests may be. I hen, tor those age t 
inducing tumours in the experimental animals in these conditions, more precise and 
sophisticated experimental tests should btf devised. The validity of cxpenment?l testing 
ud the prerequisites for validity have been a matter of long discussions in international 
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TABLE I Incidence of subcutaneous sarcomas in rats, following local injection of some inorganic 
pigments 


Treatment 


No. of animals 


No. of tumours 


Chromium yellow (lead chromate) 

Chromium orange (lead chromate) 

Molybdenum orange (lead chromate and molybdenum chromate) 
Cadmium yellow (cadmium sulphide) 
lion red liton oxide) 

Iron yellow (iron oxide) 

Controls _ 
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meeting? and commissions, hut of course, in the meantime the existing occupational 
exposure continues. Also, imperfect testing, for example the subcutaneous injection in the 
rat of comiHumJs, to which tnan is exposed mainly by the respiratory route, may give 
some idea of their potential oncogenic risk. 

In Table I, data are reported on the induction of tumours (sarcomas) at the ' 
the subcutaneous injection of some inorganic pigments, From these data it clearly . ars 
that chromium and cadmium pigments should be considered riskier Ilian iron pigments. 
From what lias been said be I ore, the compounds shown to lie carcinogenic hi lliese 
conditions, should now It* tested by iiiliutiilioii I lie l.illrt wuy ol esjHisme implies the 
availability ul a complex appmalus lor continuous inhalation ol «ontiolleit doses I be 
apparatus is quite rare, as we discovered when we wanted to build one and we were not 
able to find any model in our own or any neighhouriiig country. Now an apparatus for 
inhalation of gaseous compounds has been functioning for more than two years in the 
experimental unit of our institute (Fig. I). 

With tlus apparatus we are now performing a carcinogenicity bioassay of vinyl 
chloride monomer (VC) and of vinyl acetate <monomer (VA). which are (particularly the 
first) of great industrial importance. VC is used in the preparation of polyvinyl chlonde 
resin, as a copolymer in saran and other plastics, as a solvent and as a chemical inter¬ 
mediate, and it is at present produced at a rate of 12,000,000 tons per year. Early 
results on these bioassays are shown in Table 2. 

Zymbal glands carcinomas, liver angiosarcomas have never been observed as occurring 
spontaneously in our breed of Sprague-Dawley rats. 

Only 3 cases of spontaneously occurring Zymbal glands carcinomas in rats (Sprague- 
Dawley) have been recorded in 1962. To our knowledge, no spontaneous nephroblastomas 
and liver angiosarcomas of rats have been reported in the literature. As far as we know, 
nephroblastomas have never been reported to be experimentally induced in rats, liver 
angiosarcomas have been induced in this species by dicthylnitrosamine 

Although liver is the preferential site for onset of angiosarcomas, such kind of 
tumours have been observed in other tissues and organs: therefore VC should be con¬ 
sidered in our experimental conditions generally canccrogenic for endothelia. 

Zymbal glands tumours and nephroblastomas may be bilateral; liver angiosarcomas are 
often multiphoca! 

Epidemiological investigations and medical controls should be undertaken on exposed 
workers. Would such neoplastic neoplasia unhappily be found in man, given the rarity of 
these tumours in both animals and humans, it would be a precise indication of the high 
value of experimental testing in predicting the oncogenic potential of environmental 
■gents and would strengthen the recommendation on the necessity of such bioassays 
before any new industrial compound is produced and widespread in large scale. 

Another means of revealing the oncogenic risk of an agent is to examine the exposed 
working populations with methods which make it possible to assess the incidence of 
oncer precursors. The incidence of si/ch precursors has been studied by us by exfoliative 
cytology among asymptomatic, apparently healthy workers exposed to risk, namely 
among workers exposed to aromatic amines (urine cytology), and among workers ex¬ 
posed to chromates (sputum cytology). The incidence of cellular atypias in these two 
groups of workers is shown in Tables 3 and 4. It far exceeds the expected incidence. 

To evaluate in medical and legal terms the risks represented by occupational oncogenic 
agents, we mus» consider that: 

1. a direct relation exists between dose (amount and length of exposure) and neo¬ 
plastic response; 

2. the orfcogenic rgents produce mainly non-rcvcrsiblc changes, which may continue 
to develop when the exposure is interrupted; 

3. the oncogenic agents (occupational or generally environmental) may be additive in 
their effects.. 

According to our knowledge the occupational carcinogenic agents may be classified as: 

W definite carcinogens, when epidemiologist evidence exists, 
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. (b) highly suspected carcinogens, when strong experimental and/or some ep«»e™o- 

^ 'potential carcinogen*. when experimental data give some indication of carcrno- 

ffcnic action of a coiiuKjunJ on an experimental animal. ... . 

** According to their effects, the carcinogenic agents -may be classified as strong or 

n * Thc iEcnts which have been definitively proved or are suspected to be oncogenic for 
nun on on epidemiological lusu. are lu ted in Table S. together with the target tissues amt 
the der.ee .1 r.l.lrmr I be IW •»« the -rr«t. i.iese„l in the ..., Ilon.l m.vio.im.nn . 
which, on an tzpriimc.l.l Vs* siumld \k ....uldcicd highly «*' polmllallv nui 

nogenic for man. is reported in Tabic 6. , 


TABLE 5 Agent, proved or suspected lo be oncogenic for worker, on on epidemiological bou, 


Agents 

Evidence 

■ r 

Turnout! 

U.V. radiations 

♦ 

Skin carcinomas 

X-rays 

♦ 

Skin carcinomas 

Leukaemias 

Uranium ore 

♦ 

Pulmonary carcinomas 

Arsenic 

(+) 

Skin carcinomas 
(lung carcinomas) 

Asbestos 

+ 

Lung carcinomas 

Pleural mesotheliomas 



(abdominal malignancies) 

Chromium 

4 

Lung carcinomas 

Nickel 

4 

Lung carcinomas 

Caicinomas of nasal and patanasal cavities 

lion ore 

(+) 

Lung carcinomas 

Bit-chloromethyl ethei 

4 

Lung carcinomas 

Benzene 

4 

Leukaemias 

Isopropylic oil 

<♦> 

Carcinomas of paranasal cavities 

Soot, tais. mineral oils, cutting oils 

4 

Skin carcinomas 

Carbon black 

4 

Lung carcinomas 

Mustaid gas 

4 

* Laryngeal carcinomas 

Aromatic amines 

4 

Bladder and upper urinary tract carcinomas 


TABLE 6 Agent, suspected to be carcinogenic for worker, on an experimental basis 


Beryllium 


Pesticides (DDT, aldrin, dieldrin, Aramite. DMDT, 

Cadmium 


Amirol, Thiuram) 

Cobalt 


Thiourea and related compounds 

Lead 

* 

Tannins 

Selenium 


Detergents 

Zinc 


Alkylating a~cnt$ 

Carbon tetrachloride 

• 

Nttrosaminei 

Chioioform ' 


Azo-dyes 

Vinyl chloride 


Oestrogen! 
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In Italy carcinogenic occupational risk exists for workers who are: 

(a) exposed to chromates, mainly the ones working in factories where chromates are 
produced; 

(bj exposed to nickel, mainly the ones exposed fo nickel-carbonyl; 

(ej exposed to asbestos, mainly the ones who extract it from its natural source, or 
workers in factories where asbestos is used for manufacturing; 

(J) in factories making shoes, purses and raincoats, exposed to benzene; 

(cl in factories producing carton black from mineral oils; and 

(II in the dye and rubber industries, exposed to aromatic amines. 

In our country occupational tumours have been observed in many of the above men¬ 
tioned workers. 21 lung carcinomas have been found among less than 200 workers in a 
chromate factory in Northern Italy. Pleural mesotheliomas have been discovered among 
workers in asbestos mines. A i.amber of leukaemias have been lound among shoe-makers, 
who were heavily exposed to benzene, in factories in Lombardy (Vigevano), bologna 
Province and Tuscany. The incidence of bladder and other urinary tract carcinomas 
among workers in 5 Itatian dye-stuff factories are shown in Table 7. In these factories 
workers had been exposed to 0-naphthylamme, benzidine, a-naphlliylamine, Auraminc, 

-fuchsine, 3,3'-dichtorobcnzidme. Now in our country the production of 0-naphthylamine - . 

and benzidine has been withdrawn. One may conclude that prevention of occupational 
carcinogenesis is a very urgent problem. 

The methods of prevention may be summarized as follows: 

|. correct experimental testing of all newly used agents; 

2. up to date epidemiological data from various categories of workers exposed to 
risk; 

3. legislative measures forbidding the production and the utilization of agents which 
have been shown to be oncogenic on an epidemiological and/or an experimental basis, 
especially if the said agents are strong carcinogens; 

4. measures of technical protection, when weak or doubtful carcinogens continue to 
be produced or employed; these protective measures should be periodically examined by 
Public Health inspectors; 

5. specific medical checks to make possible, on the one hand, the early detection of 
prcneophstic lesions and tumours, and on the other, the quantitative evaluation of the 
risks through the incidence of these changes. 

It is my opinion that the value of medical checks is mainly to evaluate the risk that is 
epidemiological. Early detection of occupational tumours which, as already shown, are 
mainly located in the respiratory and urinary tract, has been, I think, over-emphasized. 

We know that these tumours are multicentric. In other words all the target apparatus is in 
some way affected by the carcinogenic process. 


TABLE 7 Frequency of carcinoma* of the urinary tract among workers of 5 Italian dyestuff fac¬ 
tories exposed to aromatic amines 





No. of workers with carcinoma 


Factory 

Total No. of exposed workers 

Bladder 

Renat pelves and ureters 

ToUl 

A 

286 

17 

r 

18 

B 

386 

87 

s 

92* 

C 

213 

44 

- 

44 

D 

I3S 

4 

- 

4 

K 

ns 

7 

i 

8 

Tout 

I.ISS 

154 

7 

1(6 

• In 1. 

««c Mi.ktei an.t uppei uunaiv tract turnouts were coexistent. 

» 





Concerning the urinary tract, in a systematic histological study, I have seen that in 
patients with bladder tumours, dysplastic and cancerous foci may be detected from renal 
pelvis to urethra Therefore it is obvious that in such conditions early diagnosis can 
achieve very little. We may diagnose some tumours quite early, but on the basis of 
15 years’ experience with periodic checks of workers exposed to high nsk, I doubt that 
periodical medical examination has a real bearing in saving people with occupational 
cancer although detected early, or in prolonging their life spun. Thus my position is in 
sharp contrast with thoso who claim to ’protect’ (!) workers exposed to carcinogenic risk 
with medical examinations. I Jo believe that the fiotrnlulltirs of »nediral examhuiltont 
should be evaluated at an international level. 

In conclusion, I would like to emphasize the need of a close collaboration amonR 
scientists, public health services, workers unions and industries, to evaluate the risks and 
to devise preventive measures for avoiding or minimizing occupational tumours. 

♦ 
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Oueolngln. — L« potonaiulifA Jet sdggi fpcrimenUiti net/u prt- 
dizionc dei risc/ti oncogeni ambientali. Utt esempio : it cloruro di 
vinilc. Nota di Cesare Maltoni e Giuseppe Leff.mine, presentata n 
dal Socio G. Favilli. 

. f 

Summary. — A wide project of correlated and integrated experiments, performed for 
testing the carcinogenic potentialities of vinyl chloride (VC) (a monomer of high industrial 
importance), is presented. 

The results showed that VC induces Zymbal's gland carcinomas, nephroblastomas, and 
hepatic and extra-hepatic angiosarcomas, in rats, and pulmonary tumours, mammary 
carcinomas and liver angiosarcomas, in mice. 

The experimental data have oriented the clinical observations and the epidemiological 
investigations, which have recently brought to the detection of the early cases of liver 
angiosarcomas among exposed workers in the U.S.A. and in the U.K. 

The experimental carcinogenicity bio-assays of VC should be considered therefore 
highly predictive. They represent a convincing example for potentiating experimental testing 
for all new industrial compounds, and for the ones already widespread, but on whose 
biological effects wc arc still ignorant. 

, • In queste ultime deeadi il numcro e la quantiti di agenti oncogeni prodotti 
€ diffusi nell'ambientc di lavoro sono aumentati e vanno aumentando in ma- 
niera preoccupantc. Dalle fabbrichc gli agenti oncogeni vengono immessi 
nell'ambientc gcncralc diventando in tal modo un problcma ecologico. 

Quale conscgucnza di questa situazionc viene registrato un aumento 
dei -tumori professional! e da agenti esogeni ambientali in senso lato. 

La maggior parte degli agenti onCogcni presenti nell’ambientc dell’uomo 
sono stati idcntificati sulla base di studi epidcmiologici rctrospcttici. 

La frova epidemiologies dovrtbbe tssere evitata. Atidrcbbero invect ese- 
guitt per tutti gli agenti di nuova produzionc ed uso sistematici saggi speri men- 
tali per predirt le loro cventuali potenzialita oncogene. 

Taji saggi non vengono tuttavia eseguiti in genere in manicra sistcmatica, 
esscnzialmcntc per due ragioni. La prima consistc nclla mancanza di una 
normativa. La seconda ncl latto chc, poichc spesso it disegno cla conduzionc 
degli esperimenti non sono adeguati c pertanto le loro risultanzc non cstrapo- 
labili all tiomo, attorno ad cssi si c crcato tin certo scetlicismo. 

A nostro avviso invccc il saggio spcrimcntalc, se corrritamcntc iinpostato 
e attuato, ha un alto valorc predittivo. 

Nc c un esempio qticllo chc qtii vi riferiamo. A nostro conosccnza 6 la 
prima volta die uicdiante tin saggio spcrimcntalc vicnc previsto con assoluta 
prccisionc il rischio oncogcno, I'entita del rischio e i substrati bersaglio. 


(*) Nells seduta del 9 marzo 1974 . 
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Lc present 1 mdagini si riferiscono a saggi di canccrogcniciti del cloruro 
di vinijc (CV). 

Questo monomcro c di grande importanza industrialc. Esso i usato nclla 
produzionc di cloruro di polivinile (CPV), come copolimcro nclla produzionc 
di saran c di altre plastichc, come solvcnte e come intermedio chimico. Per 
un breve periodo e stato impiegato anchc in stncstcscologia. II CV e prodotto 
nella quantita di circa 12.000.000 di tonncllate allanno. 

Vanno incontro a rischio di csscrc esposti a questo prodotto: 

t) gli operai addetti alia produzionc di CPV c di altre resinc di cui e 
costitucnte, alia produzionc di CV c alia utilizzazionc industrialc di CV per 
aJtri scopi; • 

2) gli operai che utilizzano il CPV; 

3 ) gli abitanti di zone circostunti le fabbrichc in cui vicne prodotto 

CV e CPV; c V 

4) sc pure in misura minorc, coloro che utilizzano o vengono a contatto 
con plastichc a base di CV o con matcriali in esse contenuti. 


11 progetto di saggiare il potenziale oncogcno del CV fece seguito ai ri- 
sujtat. preliminari del lavoro pionieristico del prof. Viola, presentato al X 
Congresso Intcrnazionalc sul Cancro (Houston, 1970) e che fu in seguito pub- 
blicato su «Canccr Research* ncl 1971 (Viola e coll., 1971). 

I risultati del prof. Viola indicavano che Pesposizionc a 30.000 ppm di 
CV, 4 ore al giorno, 5 giorni la settimana, per 10 mesi, produccva tumori ncl 
ratto. Ncll'intcrprctazionc del prof. Viola quest! tumori origmavano dalla 
cute, dal polmonc e dalle ossa. 

Jmmediatamente dope il resoconto di Houston entrammo in contatto con 
il prof. Vtola, che gentilmcntc mise a nostra disposizionc le sezioni istologiche 
det suot turnon e il suo rcsocontojn extenso, ancora in. pubblicazione. 

Sulla base di questo matcrialc noi raggiungemmo le seguenti conclusioni: 


1) ncllc condizioni spcrimcntali del prof. Viola il CV mostrava chia- 
ramente un cflctto cancerogcno sul ratto; 

2) 30.000 ppm di CV erano una dose estremamente alta; 

. , ;1 tumon dcscrit t‘ come cutanei originavano dalle ghiandolc di Zym- 

bal, che sono sensibili ad un largo spettro di agenti cancerogeni (2-acctila- 
mmofluorenc, benzidina, idrocarburi policiclici, aminostilbene, urctano, ecc.); 

4) 1 tumori descritti come polmonari erano in realti metastasi da car' 
0,100,1 dc,lc B hiand olc di Zyrnbal; le Jocalizzazioni neoplastiche polmonari 
erano osservate tuttc in animali portatori di tumori dcllc ghiandolc di Zym- 
bal cd erano in tutto c per tutto sitnili a questi tumori. 


Si impose pertanto I’urgcnza di ricerche sistcmatichc per chiarire ultc- 
nornu nte il t.po c il grado di c/Tctto cancerogcno del CV con particoiare riguar- 
do a que, fattor, spenmentali, correlati con Tcspos,zionc, quali la via di sommi- 

C ° n i CCntra L 2ionc - ,a durata, ecc., chc possono dare pit, dirette 
indicaziom circa ,1 rischio dcllc condizioni ddl'ambicntc professionale 



•. \ 


f 


_ C. Maltoxi e G. LErEMIKK. Le po/emia/tlH dri sa ggi sptrimcnlali, tec. 3 L 

A qucsto proposito poichc I’Istituto di Oncologia cd il Centro Tuniori di 
Bologna sono parlirolarmente spccializzati in studi di prevenzione c controllo 
dri tumori, |a Montedison, la inaggiorr produttrirr italiana diCV, si rorirntata 
« r* i| nnsirn pn^Nmum di saggi migli Hi'eiii bml.^in del CV. Alla 

MuHlrtliuili si SDMI) In ftcftuito unite In Hi ftirnn Ihrtngim), la Snlvny (Hclgln) 
e la Rhone-Frogil (Krancia) (GruppoCoopcrativo Etiropeo per Ip Studio degli 
Eflctti Biologici del CV). 

Prima di iniziare la fase operativa di questa ricerca * stato necessario 
preparare condizioni idonec per l’csposizione per via inalatoria. 

Lo studio e la costruzione di un apparato per esposizione program mat a 
e controllata ha richicsto alcuni mesi. II controllo vienc eseguito mediante gas- 
cromatografia. Un tale apparato rendc possibile I’csposizionc a conccntra- 
zioni variabili da 30.000 ppm a 50 ppm, e il trattamento simultanco di 1200 
roditori da esperimento. Esscnzialmcnte 1’apparato e costituito di acciaio 
inossidabile e cristallo. 

II CV e stato fornito dalla Montedison. Ciascuna fornitura c stata analiz- 
zata prima dcIPuso per dctcrminarc Jc eventual)' impurita: il CV da noi usato 
contcncva impuriti di ordinc trascurabilc. 

Gli esperimenti sono stati condotti principalmentc su ratti del ceppo 
Sprague-Dawlcy; sono pure stati usati ratti VVistar, topi Swiss e criceti. Tutti 
gli animali cccetto i criccti sono stati allcvati ncl nostro Istituto per anni e 
qualunquc sia stato il loro uso essi sono stati sottoposti a completa autopsia, 
per cui noi conosciamo la loro patologia spontanea corrente. 

Sono stati iniziati in sequenza 14 esperimenti. Alcuni di essi sono stati % 
programmati fin dall’inizio, altri invece sono stati ritenuti ncccssari in seguito, 
sulla base dci primi risultati sperimfntali. 

II piano degli esperimenti alia data attualc e presentato nella Tabella I. 

Esscnzialmcnte abbiamo voluto vcrificare I’azione oncogena del CV, 
in relazionc a vari fattori: vie di somministrazione, dosi, durata c ritmo dci 
trattamenti, specie a ceppo animalc, cd cti degli animali. 

Inoltrc abbiamo voluto saggiare I’evcntualc possibility d’azionc traspla- 
centare del composto. 

Tutti gli animah sono tenuti sotto osservazionc fino a mortc spontanea. 

Alla mortc su ciascun animalc vienc eseguita una autopsia completa. Sono 
esaminati istologicamcntc di rcgola: Ic ghiandolc di Zymbal, il grasso inter- 
scapolarc, Ic ghiandolc salivari, la lingua, i polmoni, il fegato. i reni, la milza, 
lo stomaco, diversi segmenti dcll’intcstino, la vcscica, I'cnrcfalo, Ic ossa dcllc 
zampe c ogni altro tessuto con lesioni patologichc. Tutti gli animali esjjosti 
allc dosi piu altc (30.000 c 10.000 ppm) con o senza tumori venguno esaminati 
radiolog.camcntc durante il trattamento c/o alia mortc, per vcrificare 1'insor- 
genza di cvcntuali lesioni acrostcolitiche. 

Sono stati esaminati radiologicamcntc anchc gli animali esposti a dosi piii 
bassc, quando portatori di tumori. 
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'I’A MKl.t.A 
I'iauo i-sf'i'i ii/H iifi 


, Trattamknto 


N. 

decli 

ESPLkIMLNTI 

Via 

Dosi di CV 

t 

BTi 

lnalazione 

io.ooo, 6.000, 2.500. soo, 250, 50 ppm 
Controlli non trattati. 

Controlli trattati con 2.500 ppm di 
acctato di vinilc (AV) 

BT2 

Inalazione 

200, 150, too ppm. 

Controlli non trattati. 

BT3 

lnalazione 

10000. 6.000, 2.500, 500, 250, 50 ppm. 
Controlli non trattati. 

BT4 

Inalazione 

to 000, 6.000, 2.500, 500, 250, 50 ppm. 
Controlli non trattati 

. 

BTj 

Transplacentalc 

10.000, 6.000 ppm. 

BT6 

Inalazione 

30.000 ppm. 

BT7 

Inalazione 

10.000,6.000,2.500.500.250,50 pp- 
Controlli non trattati. 

BT8 

lnalazione 

io.ooo, 6.000, 2.500, 500, 250, 50 ppm. 
Controlli non trattati 

BT9 

Inalazione 

50 ppm. 

Controlli non trattati. 

BT10 

Inalazione 

10.000, 6.000 ppm. 

Controlli non trattati. 

BT11 

Ingest ione 

16,6 mg; 3.32 mg; 50 mg/kg peso corpo- 
rco in olio di oliva. 

Controlli: olio di oliva 

BT11 

Inicrionc intra- 
pet itoncale 

4,25 mg in l.occ di olio di oliva. 
Controlli: 1,0 cc di olio di oliva. 

BTij 

Iniezione sottocu- 
lanca 

4.25 mg in l.occ di olio di oliva. 
Controlli: l.occ di olio di oliva. 

BT14 

Inalazione 

10.000, 6.000 ppm. 


Durata 


4li/d / >d/sett/ 52 sell. 

4h/d/ sd/sett./ 52 sett. 
4li/d/. 5d/sett./ >7 sett. 
4h/d/ 5d/sctt / 30 sett. 


4h/d/ 7d/ (dal 12* al 
lE’i) di gravtdanza) 


4h/d/ jd/sett./ 43 **«• 
4h/d/ 5d/»ett./ 52 sett. 

4h/d/ $d/s<.tt./ 30 sett. 

4h/d/ $d/sctt./ 52 sett. 


4lt/d/ 5d,'sett./ 5 sett.; 
4li/d/ ld/sett./ 2j sett : 
ih/d/ 4d/sctt./ 25 sett.; 

l/d/ jd/sett./ 52 »<-tt. 


4, 3, 2 volte ogm doc 
mesi e I volta 


I imczione 


4h/d/ jd/sett./ s sett. 
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Specie Ceppo 


Ratio Sprague- 

Hawlcy 


Ratio Sprague- 

Hawley 

l 

Ratto Sprague- 

Dawky 




; I Ratto 


* 1 Ratto 


A.NIMAL1 


Eti - 

(settimane) ^ 


'll Tupo Swiss 


* Ratio Sprague- 19 (fattrici) no 

* Hawley Embriont <li 


Ratto Sprague- 

• Hawley 

i 

i Ratto • Sprague- 

! Hawley 

! Ratto Wistar 


i I Criceto Dorato 


Ratto Spraguc- 


■ 1 Ratto Sprague 

^ Hawley 

L i 

■ i Ratto Sprague- 

Jg Hawley 


Spraguc- 

ltawky 

Sprague- 

bawlcy 


12 giurni 


• 

Ol'KATA ItV.CLt 

-- “ KM'KKim.NTI 

N. A 1.1 .A l*ATA 

----- PktSK.NTE 

. Tnt w p « r (in settimane) 

o loiaic gruppo 


: I Ratio * Sjrraguc- Ncooali 


309 $77 64-96 


265 545 65-120 I 

288 SS° 60-190 

260 $10 60-150 

36 146 30-54 

30 60 60 

320 220 3 ° - 4 ° 


268 3*-70 


200 400 3 00 (t) 

100(c) 

420 840 120 

l6o 320 80 


IJO I 300 I 60 


70 ISO 7 $ 


89 43-46 
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Ncllc Tatollc ll-VI vengono esposti i dati prcliminari rclativi agli espon- 
menti BTl, BT3, BT 6 , BT 5, BT4. Per quanto conccrnc gli altri csper.mcnt. 

dobbiamo attendcre ancora \ht avert- risultati. . 

Da quanto present a to ncllc Tain-tie c riallo «utlio i«tok«ico cmergono . 

seguenti punti: 

0 il CV c oncogcno ncllc condir.ioni spcrimcntali da noi saggiatc: csso 
provoca carcinomi dcllc ghiandolc di Zymbal (fig. .). ncfroblastom. (fig. 2) 
c angiosarcomi cpatici (figg. 3 . 4 ) c di altri tessuti cd organ, (figg. 5. 6 ) ncl 
ratio, c adcnomi-adcnocarcinomi poltponari, carcinomi mammaru e ang.osar 

comi cpatici ncl topo; 

Tabella II 

Esperivunto BTi: Risultati sperimentali a 130 settimane 


( 

Gruppi 

E 

TRATTAMENT. 

Animal. 

rattiSpkagve- 

Dawley) 


Animal, con tumori 


Totale 

Soprav- 

vissuti 

Carcino¬ 
mi dellc 

ghiandolc 
ill Zymbal 

(A) 

Nefro- 

blastomi 

(B) 

Angiosarcomi 

Altri 
tipi e/o 
local iz- 
zazioni 

Totale 

(O) 

Fegato 

(C) 

Alt re 
localiz- 
zaz.oni 

N. 

N. 

S'. 

N. 

N. 

N. 

I) 

AV 2.500 ppm 

96 

- 

_ 

— 

— 

— 

— 

— 

») 

CVio.oooppin 

69 

— 

16 

4 

7 

— 

6 (H) 

25 

HD 

CV 6.000 ppm 

7 * 

— 

7 

4 

>3 

2 (D) 

1 (I) 

24 

IV) 

CV 2.500 ppm 

74 

— 

» 

6 

14 

3 <E) 

1 (I.) 

24 

V) 

CV 500 ppm 

67 

* 

3 

4 

7 

2 (F) 

1 (M) 

|6 

YD 

CV 250 ppm 

67 

* 

— 

‘ 6 

4 • 

2 (G) 

2 (N) 

12 

VII) 

CV 50 ppm 

64 

3 

— 

— 

— 




VIII) Nessun tratta- 



• 





_ 


mento . . . 

68 

1 






__ 


TOTAI.E . . . 

S 77 

S 

28 

24 

45 • 

9 

11 

10. 


A) MetatUsi at polmonc. 15 ) Metastas. a. .cga.o c,o a. punnu..^ v «.- 

oolmonc 1>) 1 angio-arco.ua in. angioma fibrosante sottocul.mco; I angiosarcoma ossitican.e aur- 
ST K) 2 anriJLcom. mtrad.l.Hnmali (. v.cino alia milza. . vicino all ovam): .angiosarcoma 
oss'ificantc latrroccrvicalc. V) . ang.osarco.na polmnnarc; . angiosarcoma dell ulc.o. 
coma inUaddominalc (v.cino alia m.lza); . angiosarcoma o5Mficamc .ntratorac.co. H) 2 ^adeno, , 
dcllc el.iandolr d. /vml.al; . neurilemmoma del padi.-l.onc aur.colare; j carc.nom ma.nm. ru 
1 eistoadcnocarc.non.a dell'ova.o. 1 ) I carcinoma wrbacco della eule L) I adenoma deeR nan. o 
di Zymbal. M) 1 cpa.oma a m.nima deviazmne. N) 1 adenoma dclle ghiandolc di Zymbal. 1 car 
cinoma dcllc ghiandolc salivari. O) Diver*, animal, eon due a p.u turnon. 
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! Taufxla III 

' F.sperimmto BT3: Risultati sperimentali a 59 settimane (1) 


1 

TS Si 

. . . — J. SSLH 

Avimai.i 
(RATTI Sl’KAGUK- 
DaWI.KY) 


A N 1 M 

A I. 1 r.o N Tt'Mom 


• 


CW'PPI 



Carcino- 


Angiosarcoini 

Altri 


i 

1 

i 


E 

TRATTA MF. NT I 

Totalc 

Soprav- 

vissuti 

mi drllc 
gliiandole 
di Zymbai 

Nefro- 

blastomi 

Legato 

Altrc 

localiz- 

zazioni 

tipi e/o 
localiz- 
zazioni 

Totalc 

<«) 

! 

* 

• 



N. 

N. 

N. 

N. 

N - 

N. 

1 

1 

1 

1 

I) 

CV 10.000 ppm 

60 

36 

3 (>i) 

- (2) 

- (2) 

_ 

- (4) 

3 (IS) 

» 

i 

II) 

CV 6.000 ppm 

60 

48 

l ( 3 ) 

- (*) 

- ( 3 ) 

- (1) 

— 

l ( 9 ) 

! 

III) CV 2.300 ppm 

60 

$4 

- (2) 

- (0 

- (0 

— 

- (0 

- ( 5 ) 

i 

IV) 

CV 500 ppm 

60 

56 

- (0 

— 

- (1) 

— 

— 

-(2) 

1 

V) 

CV 250 ppm 

60 

44 

— 

— 

- (1) 

— 

— 

- (0 

1 

• 

j 

VI) CV 50 ppm 

VII) Ncssuit tratta- 

60 

50 

— 

— 

— 

— 

— 

— 

1 

1 

1 


mento .... 

190 

.83 

•— 

—* 

—— 

— 

— 

— 

! 


TOTALE . . . 

550 

471 

4 ( 17 ) 

- ( 5 ) 

- (8) 

- («) 

- ( 5 ) 

4 ( 32 ) 


(1) Tra paren.esi viene indicato il numero di tumori riscontrati nell'esperimento BTi, dopo 
S 9 settimane. (2) /Icuni animali con due tumori. 


i 


i 

I 

» 


i 

1 


1 

I 

I 

i 

i 


Tabella IV 

Esperiwento BT 6 : Risultati sperimentali a 34 settimane 


Gruffi 

F. 

TRATTA M INTI 

Animai.i 
(RATTI SfRAGUF.- 
Dawlf.v) 

Animali con tumori 

Tot ale 

Soprav- 

vissuti 

Carcino- 
mi c!«.lit 
ghiandolc 
di Zymbai 

N’cfro- 

blastomi 

Angiosarcotrii 

Altri 
tipi e/o 
localiz- 
zazioni 

Totalc 

Legato 

Altrc 

localiz- 

zazioni 

N. 

N. 

N. 

N. 

N. 

N. 


1 ) CV 30.000 ppm 


60 


60 


3 
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Tahella V 

Etp.'rhnento IVl'5: RiiulUUi sferiuuHtali <» 68 s.ttimant 



Avium l 

fRAItlSrUMifE. 

iMWI.t.Y) 


Animali c •• a t «• m o h i 

• 


GRurpi 



Carcino- 
mi dclle 
ghi.andple 
di Zymbal 


Angiosarcomi 

Allri 


E 

TRATTAMENTI 

Totale 

Soprav- 

vissuti 

Nefro- 

biastomi 

Fegato 

Altrc 
localiz- 
zazioni W 

tipi c/o 
localiz- 
zazioni 

Totale 




N. 

N. 

N. 

N. 

N. 

N. 

I) CV 10.000 ppm 
Fattrici .... 

30 

28 

— 

— 

— 

— 

— 

— 

il) CV 6.000 ppm 
Fattrici .... 

30 

28 

— 

— 

— 

— 

— 

— 

Ill) CV 10.000 ppm 
Nati. 

54 

50 


— 

— 

1 

■ — 

1 

IV) CV 6.000 ppm 

Nati. 

32 

30 

— 

— 

— 

1 

— 

1 

Totale . . . 

146 

136 

— 

— 

— 

2 

— 

2 


(l) Sottocule. 


2) esiste una rclazione tra dose e risposta; 

3) i ncfroblastomi e i tumori dcllc ghiandole di Zymbal possono csscre 
bilatcrali; 

4) gli angiosarcomi cpatici sono policentrici; 

5) in animali trattati, sia portatori di angiosarcomi o no, sono frequcn- 
tcmcntc prcscnti alterazioni vascolari diffuse a vari tessuti ed organi, consistent! 
in proliferazione cndotcliale scmplicc, distipica e francamcntc atipica. L’azione 
oncogcna sui vasi va ritenuta pertanto un effetto sistcmico; 

6) 1’osscrvazionc di tre angioSarcorni ossificanti suggcriscc nuovi 
spunti per una diversa interpretazione patogcnctica dcll’acrosteohsi in operai 
esposti all’azionc del CV; 

7) fino ad oggi nci ratti da noi trattati non abbiaino osservato lcsiom 
acrosteolitichc. 

Carcinomi dclle ghiandole di Zymbal, angiosarcomi epatici ed extra- 
epatici, c ncfroblastomi non sono mai stati osservati in animali non trattati 
della nostra linca di ratti Spraguc-Dawlcy. I soli tre casi noti di carcinomi 
dcllc ghiandole di Zymbal, in ratti non trattati, furono risconlrati dal 
dott. Tannenbaum t coll, ncl 1962; si trattava di ratti Sprague-Dawlcy. 


I 
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TA BELLA VI 

' /i*J pcrhnrnto IJT4: Risultati sperimenttili a 3 4 stUtmane 






Animai.i 
( tori Swiss) 


A N 1 M A 1 . 1 

• 

CON Tt'MOtl 


^KUI'PI 

E 

TRATTAMEKT! 

Trattati 

Sopravvis- 

suti 

Adenomi 
e adenn- 
carcinomi 

del 

polmonc 

Adeno- 
carcinoini 
della 
, mam- 
mclla t'f 

Angio¬ 

sarcomi 

del 

fegato 

Altri 
tipi e/o 
■ocaliz- 
zazioni 

Totalc 

(*) 



*1 

9 |Totale 

6 

$ |Totale 

N. 

N. 

N. 

N. 

N. 

1) 

CV 10.000 ppm 

j 

30 

60 

8 

18 

26 

12 

5 

— 

3<*> 

'3 

») 

CV 6.000 ppm 

30 

30 

GO 

I 1 

21 

32 

12 

4 

t 

2 o> 

•3 

HI) 

CV 2.500 ppm 

3 ° 

30 

CO 

>3 

24 

37 

6 

2 

— 


6 

IV) 

CV 500 ppm 

3 ° 

3 ° 

60 

14 

26 

40 

8 

1 

3 

— 

9 

V) 

CV 350 ppm 

30 

30 

60 

23 

21 

44 

4 

2 

— 

— 

5 

VI) 

CV 50 ppm 

3 ° 

30 

60 

l6 

26 

42 

— 

1 

— 

— 

1 

VII) N'essun Iratta- 
mento .... 

80 

"o 

150 

61 

6l 

122 

— 

— 

— 

— 

— 


Totalf. . . . 

260 

230 

510 

146 

197 

343 

42 

15 

3 

» 

5 

47 


(l) Nolle feminine. (2) 1 carcinoma squamocellulare, I cheratoacantoma c I emangioma 
della cute. (3) 1 linfosarcoma timico, 1 carcinoma nasoparictale. (4) Divcrsi animali con due 
o piu turnori. 


A nostra conoscenza sul ratto non sorto mai stati riportati ncfroblastomi 
e angiosarcomi cpatici spontanci. 

I ncfroblastomi non sono mai stati provocati spcrimcntalmcntc. 

Angiosarcomi cpatici sonc mai stati indotti sperimcntalmcntc ncl ratto 
con dictilnitrosamina (Rcubcr c Lee, 19C8; Hadjiolov, 1972). 

Ncl topo angiosarcomi cpatici cd cxtraepatici sono stati indotti con 
o-atninoazotolucnc (Andcrvont c col!., 1942; Andervont, 1950) c con />-dimcn- 
tilaminobcnzcnc-l-azo-2 naftalene 'Mulay c Saxen, 1953), c con altri agenti 
tra cui urclano, dictilnitrosamina, dimclilnitrosamina c dimctilidrazina. 

Ncl coniglio angiosarcomi sono stati provocati con thorotrast (Zeitlhofer 
c Speiser, 1954). 

Ndl'uonio gli angiosarcomi sono rari. Landclls ncl 1958, faccndo il punto 
Sulla situazionc degli angiosarcomi dcscritti in lcttcratura, nc raccoglicva 1 17 
casi, di cut solo 21 cpatici. Essi pcr6 sembrano andarc aumentando in questi 
ultimi tempi. 
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Iii li'lti'mliira sunn stall rifcriti lu ll'iinmii, I »mmi i'i 'ginsnivnm.i 
ila intissiiiiic dt railiiim (.Russ, «• luininnsi nisi »!i ..iigiosaivomi •) >.i I iii 

■ la thuixtiasl iMufMalum t in//., Uj.|7; l.iUlin, lO.S.li !*•» Silva Holla .• ,,u7, 
u/>j;i i* tin ni«i‘itir<i i Umli. i»iS7»• 

Non apprna ci fu chiaro, circa i anno c mezzo fa, chc il CV esplicnva 
1 zione oncogcna su rifcrita, nc dcmmo immcdiata cotnunicazionc non solo 
allc Socicla del Gruppo Cooperative Europeo, ma anchc allc altrc maggiori 
Socicta piodultrici del mondo.» 

I nostri dati hanno orientato I’osscrvazionc clinica c l’indagine epidemio- 
logica. 

Alla fine di dicembre del 1973 un operaio di una fabbrica americana di 
CPV veniva a mortc per epatopatia. 

L’autopsia rivclava trattarsi di angiosarcoma cpatico. 

L’indagine rctrospettica condotta in queste ultiine scttimanc ha portato 
al riscontro di 8 casi analoghi (7 degli USA c 1 in Gran Brctagna) di angiosar- 
comi cpatici, chc in passato o non crano stati correttamcnte diagnosticati o 
comunquc non correlati con l’esposizione lavorativa (figg. 7, 8). Tale numcro 
b destinato ad aumentare. 

Negli USA c in Germania alcuni operai esposti al CV, con epatopatia 
sospetta, sono ora sottoposti a costante osservazione. 

A conclusione vogliamo auspicare che saggi spcrimcntali di canccro- 
gcnicita diventino una rcgola prima chc venga approvata l’immissionc ncl- 
1’ambiente di nuovi agenti, c chc si lavori di piu in tal senso c meno nella sco- 
lastica discussionc (spesso occasionc di Comitati e Congressi) sulla validita 
cd cstrapolabilita all'uomo di risultanzt spcrimentali a cui mancano troppo 
spesso requisiti di base. * 
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SI’fKKAZJONF. DKI.I.K TAVOl.K I II 

Tavola I 

► iR. I. - Carcinoma drile ghiandnlc di Zymbal. scarsamente difTcrcnziato. di lipo solido. 
in ratio esposto a CV. Ematossilina-Eosina. x 125. 

Fip. 2. - Nefroblastoma. in ratio esposto a CV. Ematossilina-Eosina. X125. 

F'g. 3. - Angiosarcoma cpatico in ratio esposto a CV. Ematossilina-Eo*ina. xi2S. 

Fig. 4. - Angiosarcoma epatico in ratio esposto a CV. Ematossilina-Eosina. xias. 

Tavola II 

Fig. 5. - Angiosarcoma ossificantc laterocervicale in ratto esposto a CV. Ematossilina- 
Eosina. x 125. 

Fig. 6. - Angiosarcoma ossificantc laterocervicale in ratto esposto a CV. Ematossilina- 
Eosina. X315. 

f'g. 7 .- Angiosarcoma epatico in operaio addetto alia produzione di CPV. Ematossilina- 
Eosina. X125. 

Fig. r. - Angiosarcoma epatico in operaio addetto alia produzione di CPV. Ematossilina- 
Eosina. X ! 25. 
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ir> 

tJfi’ ?. i '«i 7 f-V j.'v r 'c •;»♦* J' . 

:& 

• . viv! h :':k d c. ;-j i.t i ox OOVJY9.1 degreee in 

i*f 

t 

Chcwdoc.l •■•' 7!n'vris-.-j > u'l i fij.t:. j. j to la Science. * I havo 

i 

JO 

t';r’ih :.; •r:-i v. itj«:•, ;n ’tv C-aorgo Washington 

to 

.V . i'.vn •>.»:>:. r?.\ty of P CriJ<. fcru.ia. I hava 

20 

rer*. '•:! »• i a »»«,**. 3 . c .insult; - n : » M< : ohirTnic;*! infantry , 

21 

the- l'/.'-u*; - •••':* ?jn'»or, U. fi. iv/w/r car iho. national Bureau of 

??. 

Stxrdnru.j, 

23 

i;' m.; cr-pr; <J\y ca root: or or the Office of Standards 

24 

Cc vc‘.;.cit. .1 hr?vo l**ter, iitJrcntcl/ IvvplvrM vith the vinyl 

25 

,ob. J cl. i'.c. Jsr-o, y an nr o.-a n<T hero l.oday to briefly roviov/ the 
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proptiiec? o:ji:;v sfcanclr.rd a: if' dlscuso i’-.a Jcey iasuoa. I v/ill aluo 
in*—cduc.o tiio toetiircny oi throe o zp- v L vn.tnsasoa appearing at 
th^ vcqr.&.rt ot chi L*cp-i.c : :j.icnt of labor on certain iirportont 
isaucs. 

l?cfoz.o I vovj I ll’:i to emphasise that 

v?li 1 :io 0 **’j\ bar propcao .3 .* specific o :an- n.:u rcganling vinyl ‘ 
chloride, v.,- xogx-'c’. it a.3 just that — u prapoenl. It rep; n-' 
no;»':s ovr !>*/*<* ra/lca tnt < on tUo i.»fo>:wtf;io 7 i available to us 

on fu’.y 3 0: h. 'vhe pv. vp: n. oC t’-r.f ’r • ^ and of the varJoua 

corrr,r n r— * c b .3 yroncnhrd I '>?;-> Is to .«ivr* Ir rU hrnt Secretary 
Store'*; :•}■;• h o: y to: r/: ; .0- a:* t.iuvt h.> zan a 

cleoinior 'ii n fiiii?. ctc iflcrd , *1 

A'. I na sera all or yen Jairy 24 th, 1974 , 

OSH l »; *.♦. ■ Yl- .TV 1 by r.*,« l-o.t.'.o? :\1 lit hi tv.' £c\ Ovcupotienc.1 
w>o.:.<a iy- * < • I-.ICHAI hluvh 1 :?? . F . (Goodrich Company 

ropoi . ‘Tv "’Z\X ri: its - o. yloy.;r.o diacl fix ; a rora diooRco, 
engicnarcone of tho livusr. Wa it v.icU atoiy order ad a lioarir.g 
j:»«iavdi--c yor.sib.V: b.*z *£«??* asirorinfced v/J.fch vinyl chloride, a 
onlJot«n».T v! which the?’j cspUiyst-a )■ <i b.»on rsqpos-ad. Tho hear- 
imj war* fc-s36 or FrbiUjuy U>th, at vhb.p J?:;of*io«.or Maltoni of 
Eolognn, 7 .t.a..y, reported that tcr.orn \roro obuerved in groups of 
m\im.;.l;j e.'j orvn to con ran trot J.o.iu of vinyl chloride a:i low an 
21 i 0 p?v:-. “ T-rj: r ,, 5 .j.?.ic:i. ftfc f.V*h hi no, no hutnorr* vore obnorved 
at SO pv t? t;: ji. million. 

Whor the borring r Union Carbide, Piraa'cono Tiro and 
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Rj,J r ' 051,1 t,OC3v ° ai ‘ that rao wnployeoo who wor« 

a P J3d *"* '" nrl chlovi ‘ Ia hrc ‘ disci from angiosarcoma of 
UK - ** * rC!f;Ult °* * U of t:> * iaWion then avail- ‘ 

*“*’ *" *"*»*' «« proa-ilgated on April 

^*“ T ' -i*:s tho ccJlin - l:«vcd .. . , 

*■•' ■*-’>-*s«.blj vinyl chloride 

G:C,, ° ,Tw,: ‘ r ' 00 to 50 p;.rtR Pr .r million. 

C,4? nVU 3r ‘ th * ha XiK,uckrl «l Oio-i-e.- t fc Laboratories of 

. .l.J.'.noj.:-. . vorhrzrr ur.'.hr eo itract with the Kami- 
inc’-vrir.? CrcKlm A*cocU,tic„, «•»*,.**! to 0?>;!A, NICSU, and 

LPA - t.i 3 ?<irh® f ,Sd Pro tec tier. Lgsncy - p::ol binary 
injloctin-r that ;* ol . - rtl , , . 

oap.T'Scd to vinyl 

C/I.Il! J. r ^» CO^’ O'"! 1 !' i r yip ,/? t* 1 

- -»t) port# tar million flavoioped 

...,- of tllo Uv ,» - nfitor , .. 

. . "■ *• »nj)s c-r exposure. 1 i 

havr, ts.* i> t.hof >-i. , ,, * 

• - i.> ...... 1 -..IJJ p:e:::o-.t choir most 

rOK;!T,t r ‘ 4 « ‘.M3 fcc.M-.lng. 

*• "-c**. V.hn y?;r: l ta of *) - v .-< T v. 

“ * l ° Cl u Laboratory findings 

in jLtefrr i-rti.c at-ad tint oxposnti to vinyl chloride rt 50 part 
'* " il, ; ^ ' «-.-W health n ast .rd to 

cy 4 ^ !/. *•••: v* v i a #.1 

. Y 1J< h P" 0 - 0 - 1 ’ «0 lew aa car. bo 

... nv Srt-.-m.iir* Mr t s.>.,. P u ag eild analytical 

“ a " 4 ° £ * tartta » *»n eWorld, at concontrationo 

of 1 pari, pr*-.: million wifc}-. an .... ,,<* , 

-n acciiat./ of 1 part per n iiii on 

plU-j I.C mi/T:; „>0 I’lCrCfllvt, 

til ah fci*n*» Vrofnifftr \f.it 

roiw.s.or ilaltoni ca.ipleted the 

expirin'.?/fc which ho rDo-rt-d „ .. . 

' cL " d ut Uo February fact finding 
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l ' # r *^' •-'iiviiil y 'n<v2>; tha results oi: 
th8t - <*»*. experiment is 

Ci "' iC ': H! ' ' 1 *tU .•« eu-,1 It* contents of 
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Signed Cesar*: Maltoni. . 

#•’ *■ . .« 

Dan.id upon the Meltonl and the Industrial Bio-Teat 
Laboratory orporln^ato and the 19 erne, of «a,ioaa*o«oa found 
in PMfloon iKiJOned to vinyl dilorldo, oar preoent judgment is 
tliuc. vinyl chloride is a carcinogenic agent. 

Iii protecting employees fro’.i a carcinogenic material, 
wo an counting in an era*. of m -uy aAncrwn*. Fo r example, v/e 
do not Ictfiv fcho ircchaiui-m by which a chemical carcinogen oper- 

&tea ° r VhoUwr * °* £u 5 ^ o5 c^cevrn can Ire s,t. However, 
tn,?. P'-O'xur.n .r: rruployts. expos itie to evt cinoguns i« with U 3 
today, nnd it j E our responsibility to deal with it as rapidly 
a» possible teMd »;pcn Ui* hast available inConnation^J 

Dr; ’' ar»d Schrtcidivrmrw of vho National 


Cancer Xunhi^ho will f-sssfc Utaix view 
in th.» h<-;>.r.L:g, 


« o'i this issue later 


At ..his timn X want to ra- rvachaoizc that all views 

p*Com >_*..? b) given M.n iror-t careful cimai.deration in draft¬ 

ing the li' ji cl:-vt-ard. 

| ' *' ©3h~v«.t&Xiy i;*vc manufacturing procoaros 

which involve Vinyl chloride or ifcn polymer, polyvinyl chloride, 
PVC. I will briefly review these stages. The initial stage 
invol-w.fr production of thr vinyl chloride monomer. Next, the 
vinyl chlorM.r ic E ;oly»;i»ri:;«u into PVC, which, in turn, ia 
compound 2 d with .-cU-itivco. Tho fourth stage involves fVjbrica- 










u°n. p.rocrosing c f tic co.r,oo„ndod PVC into a fiuishod or semi- 

finish Product. f.nal stage involves the use or handiin, 

of tho proih.ct. “~| 

l-..crj.p\ioi), i roulizo, in a gross ovorsimpli- 
fientton, !>:>,: I export tho varices witnesses here today to 
dtoortbo thru- operations In depth. 

1 ’ . 5<ll “ ra r "‘* vi ®*Pse9r-» end control problems 

confront? nr* .p.lr.v< r«i <*, - ,, ,. 

- -n "~ Ci< * )jC tha *ivs stages nay differ 

roox/^c.1 J.y ^.?y* * cr%~ (Vr w «% • , . 

■ ^pioyert. in other stages. For 

’ . pU,,tc ^ >«"• different exposure' and 

cmtr.l !**' •,« then eetpsuaders or fabricator,,. J 

* ”' U KOB to the previsions contained 

in the propc a ;L 

T.o pref or<*:d .-.tnndnr-.xl <nr*u**' >« in ji 

..eir..uu.8 all c* the stages that 

1 cat lined, e«:-t fer the handling or use of the 'fabricated 

product. So 'no dotocUbla level" - again, as 

fined curler m» ny x.ostlraouy and in fcho proposal proaiable — 
nn tha eii.i.liua* 

' “ - JV ' a ? ltcr temidoring tho toot data, 

the; hu'ium c7cmU::«, . 

Gafc-n&«ion or toch.-d.cal and economic 


fee. Ti'j.il. 


11 a ' J " 04 yoU rjavQ fc:> *«*ecttsu*nd exposure lave Is other 

thtcn chat wliidi ko hav^i i-t'rmr.oc 

a, ° P**««e provide us witii all of 

your .upportl-,:; .lit*., of? Urn facto and reasoning so that wo n-ay 
have th, benefit of yen.- views in tho dovclo^ont of a final 


ntandard. 
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' 1,1 owt, tho proposal contemplates that if tha 

l3Xp03UlT<l C.'Xr o C/(1c* B n . % , 

~ ■“* no ctcffcactoblu lcv-'l w toir* «, * 

' * lo ar ‘Ployor would, as 

3 soon ao tcani We . instit,ta ^ wio , controls an < ^ . 

^ 0tlC ° ♦«> «*>•=» t!>o coaeantrotloas of vinyl chloride 

5 ba_ow t/i.ts •ffcUoctrJbJo i -?...,, 

° «>* institution of those 

control a nod icrkpract ices or if U i-v ».i, , 

Uiay Jal1 reduce tho con- 

7 C2intjr.!itic n nf v*«vi ,-ku • -> » 

'' S - c Werl to to "no dot actable Xoval ■ . 

0 ouo ftcw-rnd .. . ’ Contlnu - 

. "“■’S"*"* * ro^droo. m casoa of 

9 ejuorgoiiaiiife 

" - v.oro al'jo cc'.Ui.-npt Mtrd 

C' ’ tnae. respire tors era not popular with 

II Gnoloyorin sal <•> r j ,-.. r 7 

„ . • " J/ ^" 5 :.-.culty wearing thorn 

J2 ^ *,JTM rvv,' * v^d'V . , 

-••-.ir, ..r» bilnndng the* feasibility of 

13 ong A n„oj.*....ig v-nfa'c-.T r. nrd vcrc-'tpr .ir*i— r . , 

I- --1. r,i»pxrptr>r 3# ?Jld Uie 

14 «a?ards ? r. n .« ,,, , 

- ••-••• ^ ; , r.yl c:i"or*c/>, vo . 

• *<■ f - e J- that respirator!? 

I II A l? al n .* • r • a 


4 ® ;• 


- ^-=FJ-r 3 Cor 

15 «?• r/!c?.?r r*y t-rirr.-,..,.., 

. _ . * ” ‘ * 1 ° £ CVo; - 4i - n V ™Ploy«a exposure t 

16 v.ny.. ouwOv;.k : 77 tV- J: . v?m c . d 

. J . U, ° '-ntire guootion of 

17 i’@Cpx.rfttej. 3 -(r, , . 

. *- n tl. i hearing. 

18 W u,i ^ ^thxo. .cans. 

•0 ««, tho t, M t , **. TOal . Nihility IOIors tQ bQth . 

.ci and ccono.lt courieratioac. on tho ono hand, 

21 does the toc’uiclcyy cxJm- 

si CX-.1 cnat would allow tho o rap i 0 y Gr to 

22 achieve eow?> ' 3M ro 

' ‘' P “” rJ ' * fo '' c ot "«. what era tho coats 

13 associated wi,h the application of these technology It is 

“ ----- u,t wo consider thane .attorn in our 

'* m Zj C *° Uclfe ye0r ®* a ^an«» in n< 3 < 3 -«using theso 


f+ **Mk*^*'*U;ii*' 
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AnoUtor nr«a W;iero sen.o questions have arioon is 
3 monitoring. x ar, told that Or. Key, the Director of the 
3 National Institute of Occupation.,! Safety one, Health, will ' 

5 di3C “*" fUU5 ' «* our experts agree, for 

6 ** “ ^ ~I* * -lly capublo Of veering 

vinyl cnloride at the levels required hy our proposal and in '' 

G both vidt-iy urod in the, vi»-i c h3 •. 

'~ ‘ J chiw ‘ - dr3 alld Polyvinyl chloride 

9 in^chry to fcW v;ho do not now « sa thenu 

PI no» o u,:.t v-d have cioliborafcaly refrained from 

" I***'* r • |MW ’• a ‘ , «* *»■>*»*« methods because we do 

12 not want to .Usccurega employer* from using improved monitoring 

13 I equips on'*. o-i :.t \ t . 

U ^ ‘* 00 to b ' d •«*» '-one,eion a s to what ve 

15 I rao«'« by n :.v~ r>TV .. , . 1 

' ' * oo„r..daaoc level vith respect to monitor- 

10 Ing. (_«>a 9 r rxtait ecmfidcr.ee lev.) i„ N , a , 

■ 3U ,,Q proposal requires 

17 I C*,5\V>lrjv*f>r 'CO 1,'cwj J or n rn 'iff i ‘I 

I ■ ° r 51 &U ‘ Violent nurabor of tiices so that ! 

10 I both i,|)o v■, , ,. , n i 1 

' ' ” A e *° ^tndidsnt that the monitoring 

J9 r*i 1 • • . ! 

W td Ulf-.C CllV.I.O'V (l*/*r a I ' 

. C)..pojurn is accurately i 

20 dalrrmiv'd. j 

" *• »<-ve essentially proposed a performance standard 

* Ui, h mtpetfc 60 controls and worhpraotices. Ko 

23 uooogniuo that each employer should he allowed to utilise the 

2d engineering controls and rorhpraoticen which are host suited 
23 for hio plan;. I 
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1 ; )?.••• I. cU^-rr: r l. c ‘;i Impossible £or me fc< 

* T J - 'j • -‘ ! c.'n<.ro ai a.cl workpractices that 

w....?. » • . • ••••'•■ lov : ifh .;c e.rrply v/J.<:h the provi- 

(■!. Jit., j i ^.Tivo..,. r’;;o^>Qj: application o£ 
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Oil I CC • «* i *.v * 

•' - :f ' * vr ? *V«3 ?.«v\3 ?£ th'l CO!3t r.r»so- 
^ j ' ’’ •• ••• •' T f - : -C'. V-.rol ’•vr. >z f t.T: l fch.'J uSIC) Of 

i v J. . t . ... ..»i ‘.f/;h p.'i.p.ir »»i»*. ?/«».'. shat wa oo?in icier 

tfti c i * ;i ' •' ' ' i - w j anuicipata 

ehal: ■>i:i.ry t .;-. fch.la bet *:•::.»»«? vi.ll give uo more 

spool':vr .•;••’tm in tM.r rc-ga•:<».. 

.’i.'.ujjiwvr' -invc a i-.r.o qyi ^tioa as to %-hnt 

5 < - .. •- she col. of: i.<\ir pnjoosel, 

ij.jc, »•.(?. that an arnr if. clc.sr.tried an a 

'Mgrtol**! iwiis.feoriiiy, medio*l uvrrc ill once, labels and 

sions. i d t :: :}.rci .- : -o ran wire cl.. Jr vinyl chloride 
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i-if-ji':. Co- • r. hand, Sc.chir'.v: 6(b) 17) o 
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»*»:•: > • v:? * ••• y Lu i osur-* tr«»at -s :*j 
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tv- w o; crc.v v\v»y.'. v*\v;-:» or Pv’C vmicn is 

vrp .*.* !• •• i: . mj •c'..: ; 3 j:u l-r. c U; of vir.yf cnlorlde. 

VraU.'lvj J : v • y th.t * i./s . ). n‘ v:-» V'iiwe &i.g ns and 

',.<•15 ; *; •’ j- 5 • * • . / < c .’’p e.'.’.'i • : hhrt haraxc.c 

'i i ::• •..y>. chloride. 

i'. - 1 \ •*> cijJ'V. t'd ■: j ; Jvo pj:ov3»»ion that 

<rthhrx.iwd rap.o ; intrusive to cbarirve 
t*:-» j’j.V-t; ’ f • . .v r,',;, fituK t‘>:: ck , p.‘).::i»mhc run fcho rick of 
? ><. i 5 ‘r »r.li/.■ , it -iV’-r.tr. to *ni fchut thry should 

i U» .i • \ <'Y *’hr,c-z~fJx<f r-Kii ’'-ordiigr :»i j* ( me; naur :lncj of the 
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CO.JiS.OJ.?>* : '£jVj: Mwnc*;, v?*j • •:] like to ask 


JU.v.I:: .* Kc 'Id yon ccuo to this uriorophona and 

/ 

ddwteU ycvu; ?3 •■;: p;».< 

*’•- C<: b?r tuurra in l/*U*v 0. Coftno'.Xy, Jr. ; 
i*M l.<v > jv: c; ; • *r vj. v.> F’Jsic >v i ’i’irc and ’tf.eobar CoMptony. 

X\.-i ■. f i i'/’n••Jijiy >;Ik- l yor: d-. p j.i. viVanjt. .issued a 
rVi*j” r «;* ’'?.• :j! c.r:d?. :*> nn 2uy:lx Sfcn r it's 74. At that time 

d.id yv:,• /’■•;. ':i»v‘d;n;c eg t.Lo bsh-k 3 /ai.Cabin int'or-r.ction 

P'U h'? 

t ... /IC./v*s ifoa , •>:■. did. 

* •' i i OuC!; ?i.'c>V. i?.v.ic ? ?.C:twstjn October fith, 

3.9 'i, - ).<•£! r.!>74,. you obtain bo base uhe. decision 

vh'.jix i:y; ■ fa f.:op ..rev* jwzk.j o.oot standard? What acidi- 

? ti.o.ui) ti-.tJen cv-.d y.ru cbtfcii;? 

i '- I.C-VL 1 : You ivsttd differ 3 »ot dates on me. Co yor. 


no a— 


It-C l : :t : ti&JLX, VI. ;• i rep cued nijmanent standard 

Will P’l !. 1 l'.-l '.I »»;,y if .:a — 

fin. ?ifjat.. 

• foimaVoY: tirnafc information did you obtain 
boCvrne, t. j datr: oi cho a.ry Jifc.rvlsKd, ex^d May 

lOth.. tivi’ t'.f •.•••. ■ •;.>/') perm-xcait. frislid art? ? 

ft’. I^ V'D.r Vi. mi. Y*jw naid October, and I was a. 
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but I iuijhfc * oat out: p.vobleir. that ve know, 

plants, vi c'-vcnOf, toad, b^ouan s of the. v 2 attar, to bo indoor 
plnibs; 'vh*r:.ao f tho p3.cu’.tc in the wan or climates arc open, 
anc x ’■rov’ld ecn\:*.'v.platfx lo'iS cC a problem in c n c osn plant. 
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- r - ry - rf b^ They w.Ul bin 1:1 >y 7.tvx*r, aU* r as to that 

po.l r t. 

!»V . r.' ?.T! 0 r,I.Y: Eat yo» h ive, no 1 tv lias your«fi.lf? 
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:!f:. JOi'Tobr.Ys J/avn thora been my economic studios 
dour by the ' - v>;ti.v 'eti!. o." Labor to dofc-snftl.no the impact of the 
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changes would reculu from tha proposed pcn.iancnt standard 

heconing r.c r«r.onenb? 

KK. BOYD: Thane studies axe ongoing. 

MB. COHN.or-.LY: 7>nd who .1-3 doing that? 

MP. EOYD: Thu Li -par {.wenstaff itself. ^ 


0dD3i; ffiMT: Are chore any .other questions of Mr. 


Boyd? 


“*•' COB'T^-l* : V.nerj will thoy.n ttudiet bo available? 

r;i? ~ BOYD: t don’t know at thin time. 

, ’ 1, " COwl: CT-Cy.: You indicated also that one of the 
paver.**? v?vi : wtwidcrds <&«ls with roty rotors. Has the 
Dupnrtn-Yit o ’ Labe: baeiv involved In any studios ay to poasiblo 
or ;K:to-rdong-re. that result frcic tha use of respirators? 

W', BOX) 1 : K* have not, out. of course, NIOSil, our 
sistv V rtgi'.<;y / ;u , f , v j ?f.j ! ru fortuiptn to haves with us at this 
hearing erv *;f tha world's experts on respirators and he will 
testify shorti y — later. 

»<>•. (.(JhH^r . : he * 11 bss testifying? 

id'., BOYD: Y*:n, J; t > will. 

Mi\. Ofcthat’s! all. Thank you. 

JUI'-Gd MfAv-r: All right. lot•3 proceed with your 
ne:ct uvi-ntes on. bt*hc..lf of tha Department. 

wr - 1J0Yn * A1 **»*■& point X M like to introduce Dr. 
KraybiU. w tho nation s..l Concur Inst.*tuts. The content of his 


prosiv ntati.on 1 have so watered in the testimony 






Dr. rcrDybiii 


f 


IT- KRAY HI Lb p] Your Horicc, Judge Hyatt, Mr. Boyd. 

Jj*: \iu Dr. Kemm F. Krsybil), Scientific Coordinator 
for Invuowt ntel Carcinogenesis, national Cancer Institute. 

- * * '-’-V *3 o Fh.li. oeyco.o in Hi ooht.utpary a.id have broad 
eacp.v..L;i:-c».* in She r.ieid of toxicology; a Master's* degree in 
HAycicai. f.he'•o.shry , and a li.: if. degree in C5\&:oiefc:ry. I've had 
fiv*> yo?/ .; < /.pvr.wnc'i in induatry and r» 1 v> ,, .t 29 years experience 
in rJ:& «.l. Co'm.riiiuint, fonxtocn of thy .last yoare being 

witJ. u. :i. Sv'>5.J«j Sorviot-^7 

v ’'3«rriG'/.Ur.n v.l i; •% >r*.w. r Your honor, and I 
vjr.L L ci’/ni- -(.hin for She record. 

•. ,T M-.*. All righ'. ‘iiil.j ’■'ill bo Exhibit Mo. 

10, I ds ,u T:!.;<'-rrv . 

/ 

(i'hr i-ih: above referred to 
*• *> r. .h r? 0jpavtm -.nt Inhibit 
lio„ I'; f iz\ for idon."ification 
arc v;cii» received in evidence.) 

•’( 1 nti..b.i i. T ,t I do ivit i!••.-» r».l to go into great 
Miue*-I i U-’. * cnG0:>vt>jl v/orl that; l-c.n taken place on tho 

ci».c.' roc* rii. T, ;.3o u •adyakion of vinyl chloride because that will 
be coverr.n *y othor cp**..kore, and Vhig ban appeared in various 
publication.*. , tho vork of br. MaltcrJ., Professor Maltoni; tho. 
work of Pro '.jo =•; ;>• violr., raid the roro re-cant studion by tho MCA 
Supporter? project e.t Industrial Ki.o-Vont L*borotorieo, who I 
u:vJornt ! .i‘d v.LH redout laker on in this bearing. 
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1 K<*i:b,r,Q would dwell cn certain concept 3 and 

2 principle concerning the carcinogenicity of.vinyl chloride. The 

3 rare and inevitably fatal form of cancor, angiosarcoma of the ! 
A liver, now implicates vinyl chloride and the polyvinyl 

5 chloric^* rogj.uua.l monomer in occupational oxpo 3 v.ro to this 

6 chemical, which has previously bco a shown to inauco angio- 

7 sarcoma of the liver in experiwonhul animals. 

8 v:b.--t make© those recant reports on occupationally 

9 induced cancers cf even worn oign.iTiciu-.ce is the vj.ee usage of 

10 Uio chozicai and its production end its economic importance. 

11 I O.^.v t.v<o ot» ' r ch‘xiic-vl.3 have previously icon reported to 


\Z J induce this ircra r*oc plastic .lesion; chord. rash, used clinically 

13 in ccro'rc'.l rosso J. vi s r.a.lir. a.h ion, • end an arsenic pesticide used 

14 by C.:jr.nu t> ^jneyar'i v.'orher.K . 

^ ” vinyl chloride nod thcrotrnst revealed some 

16 ttugejeativa evidence on their potential carcinogenic hazard to 

17 nan inrere.h nninal trcpsirlir.ents. flrnenicala, hov:ovar, by 
10 contra.it h?r no sahi ^factory anlr’.el models to signal their 
19 canccr-induc.'.mj properties in man. 

^8 11 /<i lai. 'Ui-j c erj od for C. 3 V!»lopT.onh of angiosarcoma of 

21 liver in man is comparable for all th:.-oe ctiologic agents. 

22 Et...li^i s)v.udree, shout 20 yoarc ago, cn vinyl 

23 chlor.id- gave some indications that this van a hazardous 

24 cnemical bfvouce of its capacity to cause liver and kidney 

2s injury, but .its carcinogenic hazard was not realized until the 












studios cl: Profetfi.br Viola r«vealisd ac<to cancers of the alci.n, 
bona, Slid lung in rata; the high flosct.of about 30,000 parts per 
million -- that would Is. roughly four hours per day for five 
days o wt t k Cox 12 months* oxpon-ira -- did not scorn to elicit 
Uv.jr cantc».v Vhorefore, livaro ara indications that vinyl 

* fi z sitec other than the liver in 
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fc’i 2 / arc doing studios with raf.s, mice, r.nci hamstors, they have 
established alco that wurioijarcco’.as oi : the liver appeared in 
mice challenged vr.i.th v; nyl chloride through inhalation studies. 
The MCA cin significant in that liver any! osar comao in 
mica appaavi'd in n;; a ho rh a period an site to seven months' 
exposure at ; >) parts pur nil lion done: of vinyl chloride, doing 
a study *i\l 4 v to that. that Mal'.cnj. did, live days'exposure 


a. j in 
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v ':,e, oud tho&o ni adiarr 
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J»o carried 

on for 
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K.i.Uj a J.r.rgC'• population of animals carried beyond a 
Be von-months period, an in the MCA study, it might ba expected 
thevl: the over-all incidence could perhaps reach the order of 
5 percent. Additionally, it. would not be surprising if a- 
response us to liver at gloacrco.r.c would be elicited at levels 
below 50 pa:r»:.'» per million, if wo used a larger animal popula¬ 


tion . 


At *50 parts per million exposure level, the time 


frame cf. ^h: nonrJir. loi induction of angicsarcoxan of the liver 
in mice is rnth'<r, to put it mildly, unsettling in that long¬ 
term con tin-.’urn cjpcrutn, oorpar.vblo in oxporirr.antc.l animals to 
a timm lor human occupational exposure, may reveal 

ang \c n- ; of the 3.3-»":-r an o?:tonc!od .induction period 

which i:» ;na/i could rooar ; ; period perhaps beyond 20 year 3 . 

I note on the charts, that; the induct'.on period ranges 
anywhere, io.v 'ho 3.P f com cl -a von to about thirty yaars. 

'Ll', one* ware to assume that in a population occupa¬ 
tionally 'exposed to viryl chloride there were 100,000 workers 
invoiced J.:i ::i»cr•*» c i - .'. vat;!.er a .~n synthesis cf vinyl chloride, 
transporting ''in;/3 chlrr.Ld*, polymerisation of vinyl chloride 
to po.'.y-'iuyl c.hlorr.de-, aid imbrication and. storage of PVC with 
rosioaal VC iicnov'.rr prvr.ont, then perhaps n 5 percent incidence 
would lr» r.vw'\ nigr.3 .ficcnt lor workers at rink. 

S:) .it 1'iska do not include those that may arise in non- 
occupation.?.: 1 , situations such as polluted air, water, and 
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prc.viou.-jly vho use. of uo o^oUtcd product.*! containing VC as a 
propellant -- x presume someone will addrass themnelvcs to 
thio point on the environmental contamination problem, but a 3 
an environmonta 1 health scientist, 7. always indicate that one 
has to corolder several typo? of ctvosces. Tho stress that the 
individual nan or wcnian go.tr, in tho grnarn.1 environment by 
innalaticu cf tho air, the drinking of tho water, and the diet, 
and, lastly, lc «j?.to a cuporlicpoced strers on top of that which 
i3 too Mticsjj;’ xv. t-bis oyp viv.ru in tho workplace. That's what X 
call tho tot•>.! or integrated stress. 

Unto; ; v natoly, do net haw nt hand the epidemio¬ 
logical <v.la roJj.fcJ.n-j acute o^occur: levels to VC with 
occiuvci.o:. cd: liver rug5.on«:caw k in ran. Earlier estimates of 
expo.-jn.ro lev-lr to VC /«r p-.rnt tf others in the past — and I 
qv.ct'? p-.v-ft if trksn f::->-• u Kiosg i.opi-asont.ntivs where hs 
inOlcr‘tfi'! Vb-'t tbi'i vaoej* fro» 1,000 to 2,000 parts per 
million nigirc.v. Reports hav<- boon received about angio- 
carccmaM of tho liver in people rot directly receiving plant 
OJ<\:o*uj:*s to vjnyl. ».!hloy.iii--, 

bn d on whnt: fact.* va have given, vinyl chloride 
cppiarn b • a potnni. h'patocarcin-igon, it is capable of 
inducing r,ui -nec-plnafcic lesions and liver dysfunction, cul¬ 
minating in tl-.v irreversible ar.glvsorcc/na of the livor. If man 
responds to lev .level axporure to vinyl chloride as has the 
rodent, a con :ir;uous exposure of 50 parts per 







3 ? IS 1 

nil lion i ox .>vvi vco]d have a high probability Cor inducing 
liver cancer. 

C'crtej.rly, fcl*?re is litfclo margin for safety if a 
response cnn be expoctcu at a level below 50 parts per million, 
vhich in truth in now only a fifty-fold safety factor in terms 
cf cli'J proposed rtnndard. J.vocrding to toxicological 
priaciplen, vrvre this rxo'.pou'id a noncnrclncgen, then to esta¬ 
blish u to.Vvr tn<.e or s,-.£: level, thoro v;ould have to be a 100 
to 1 ■■"•orr in of cr.fsty in tor.n.n of a no-offeet level, and from 
the cv'.p'-uioo')t«.l dc.tc, on tho animals v« don't even know yet 
V't>ct the j'.o -a r- i'jct Icvoj. in. Obviously, this would puc the 
allovable ft a small fraction of a given standard of 

tjv;> given :;a?u;dr 4 i.d« fjoiontifically — and thic net 
prjigmatlc.'.-.ly b;vfc rcfenhifienli? for a carcinogen one would 
j jjf j \\ (i.’y>c:nuro lercil i ha t iipprcucivas 7 . 010 . xho 

proposed ?f vti , liovruvor, rt1.cv r ptfi to achiovo, as far as 
possible engineering and technological feasibility, a 

very ,!<■■,* o *?.o: »;f o;*.pOf.ure. 

-.vowd tiv.sr-n rttrrxptc • o ruv:imiza v/orkcr protection 
fj.jvn •’ji’v.1 ilorido exposure, th.M*.o are other factors that may 
Li associatvl with osvpnriurt to this hopatocarcinogen. Cur 
knowledge "oaccruing the role of associated contaminants in 
vJ.ny? fjblorids in the induction of cancer at various sites, 
espocluJJ.y tl>3 liver, in Inching 0:3 is the role of dietary 
g tress o.toiv m ju. / p?:otcin intake and the insult from alcohol 
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v.]iy.«!A ‘.'•rs.t'.'. ? :!:i r.cz^:.’cj.ca cc the neoplastic lc-aicn 

Cl 1 :.fiH.;- period. 

i '.<!•? fituvcy^iu? cl li cci'cvj?; ovokad by vinyl 
ch.vo.r-.v j ( 2 • Hi v ec.« skill unknown. For ona.r.pl?, 

l:\i.kA-o : : c *»;*. -* •?!ev.k fch'* c.sic.r. -ro-'.o;.- lorions r:>d the 
7 7 C-;4'. •-<' V- ; I .-T: l.3aio'*3 3 fjj.T.TM* its r.iorpao- 

•. '.!V ■; :: a** rc.cr;;r:i *di «rt Uuj it i*c»v>rsibld 

au V •" • :r ” ■ ■•• • t;* V.nyl < hlcrrid .« Kj;.. Ka 11:oni alluded 

'i Cl : ■ . • -| ' >;-1 ;; y die i'-;. r •. 

' v: P }<■«.’. f . *?z '..i;.:- do - ':* by giving 

''• •• ‘ ■- ■' ' i nb.sk v; uyJ. -.'bio rido cn a continuous 

•rj'.pnM-"-. • ■ r o; dat-r* for k!?.c or : :v. n menth?, going to 

• r ‘ • l ‘ : ‘ Y - ; y r * ’ !;: r l v • '• v;ss don't *;q /.; .-.sally vnat would 
’i: ■ ; r i n ttJ. >:.• during cc r a-ronplc d*ys tfith z 

eesauti •< £■■• ? :-'r po:..v»d or tl’n . ’7'.- i.'r-n’i; knev really 
nice! 1 , r. ; r? Ire-leg j’ or r.tot. happens pro:3<3.i«g t.ha davoloo- 

i.or:: cP tvi s r :v-rcib'.c- nco* .1 c^tic lo.. 3 i.cn. 

4 - :: * is reread in -reon;; to ascertain 

;:yn ba .inf-.?irvr.c-tv.r. or roua;:snd. Addi- 
• : r r *. r-rr •.jnu. , .'3";ic m?.\ • pr ovic o •*». cl'sarur 

pi r ’ ‘wot hovnnn. i'j oi this .Vs"in*, in traT’.a of tirao and 

co!:i!-k ?(• o" i x'/’.ctiaoship i *.;hi c:h may .*f cord, hopefully, soxo 
e' linctii.’ t eoncontrol. " J 

Wt.T: -iSArX: U‘h ;r.k you, 13r. yvnybill. 
j i-.i.ku it that Dc. Set ueider.uat is your n>?xt wicn?as. 
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tho tosfCttrc. incKocovs v»y rapidly, .rad then »t vary high 
daaat, th- i .rak, n**.:* of individnaln that will raopond 
flo.t-a II 'i'n:.E, ar X my, '•• doiivcd from concepto.in 
taU« or coo,*,*, in binding theory, in the way 

’* Cclj..Z * 11 ;“» »T* , '; 7 *n^ /»-, • ,t. . « # _ 

’’ - 3{lj J7 va7lt ii,0 - T ' Cl ara a small number 

~ virtue, if r Jmire of Ma-.li.ng altao on tha ooU which tho 
tUa.Ji.rj m . to attach to in o-.-cVr to have an offset, and 
after a y, i;~. fu/ctaning out at to, top 1 - !V o3 s indicotos that 
mat of tv, binding tlto, a.-; aiv.oni r.U tha binding niton have 
boon uaor .... .. cbtaimls ? w „ attached to then, and tho chemical 
1-a . ,o »: a hunting few a -.UUofnl taking oitaa, co tho 

chet-i cjtz ].;• ; r- .#. „ , ... 

— •-" ••■J- j.orts ivCfi-Mi-xu : ; n producing its 

of::ccv., 

*’*' T 1 ‘ : lw us•!, ll»e so-c.allcsd n ono 

»-.«> gtnnmlitativta th„ -M .-mi 3s « -« c , 0 i s , which 

--r- t ic- , - v-icr to proS-M-j n mre?nogc-iic effect, _ CO il baa 

to b' hit h\ a b'.r^T'j «-v fJ v-. rfT „ _ 

." * R —«- j’-C-icCM of energy, a bundle 

°. r “‘“ T ‘ Cr rr; ’ * ,t;i5 - nrr - vV p ^"t r a:v* one hit is enough 

' i<yx >™rrl Cuuc.-tfc 7 .Jl»,g bahevior to a 

r•. > 1 i ! />n ' 

' *' W ' <rwc,r r “* U ***** ycon on In Its own 

nW °- y J w ' *» “<* to tho *,„*! controls that 

normal cell* 

,1 '‘ " w ,: *>**' ™ t Odified into a whole group of 
related «a*->. tao-hih acacia - it dwvt tain ono blew to 
cauno. u.ic efface. it taV„ two bl® to cocao tbl, effect. 
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' th ° rV ° bU ts ^ «»**“ - «* to. tho one-hi* medal 

requires a vary much lcwox dooe to to calico cafe toon dc-s tho 
probit JC3£eJ 1;c bo call nJ c:.\'q. 

St.-rnl people have <**.•,„,*.«* to provide come logical j 

| ***“*'** e °' CB * CT: other of there model.,, one of I 

th« to -qr c-.Uc,-,mc tut hat HauteU, who ir net- with Ca ,:^c 
Kerhinutca SuivernUy, a.p Jn ls«. h- end nay Bryan, a cancer 

"” W ” 1 **' = '**01, tto av-callod tontall-Bryan 
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thr/i.*s fcha nn.bual ti)-iV. Mrllxni vrcrlted with —* wbal: v/ould be a 
lc-.vol o>: den? cbat vjon Id pre-Ivor* r. ri>;H of., .lot u*t say, ono 
part par 3 00,000, oil 'jt p/xi t r’ir mll.Ut j, ore pari: per ton 
rail Her*, oe /2 c?. ;o in iv.n rdllj’.on, me in a hundred million. 
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Jjrhe results in this particular table: the parts 
per billion that would produce, under the Mantel^Urv-m 
model a risk of one in one hundred thousand; 251 parts per 
billion would produce a risk in the Sprague-Doiley rat of 
one in one hundred thousand. 

I am now reading across. One in a million, 01.6 

parts; one in ten million ■> rva ,.i _ .. . 

, j .2 parts. One in one hundred 

million, 11.3 parts. 

roc the Logit model with the steep slope, the same 
column headings, S7d, l.M, 26.7.. 5 . 74 . 

■° r tJ ‘C Logit model and the one-hit model in the 
Kungo in which they are essentially equivalent, for a risk 
of one part in a hundred thousand, 24 parts per billion. For 
one in a million — and Ms goes down, you'll notice, strictl 
linearly - out in a million: 2.4, one in toni&Uion. .24, 
one in i hundred million: 0.024. 

Mov/, t.vase arc, as I say — these are the extrepola- 
tions down to the very low levels of risk that ‘he Haltoni 

data, the first experiment that wan described here, the 3T-1 
data, won 31 iu-ply, 

V’e hove not done similar computations for the data 
from the Manufacturing Chemists Association for several 
reasons; one, I have not actually gotten the experiment, the 
material, protocol - the revolts. As someone who is concerns 
with this particular kind of thing, I personally a „ disturbed 





r 

$3 

at the vcj: y high mortalities that have occurred very early 
in that experiment, and I am concerned about whether one has 
to make some adjustments for these vc-ry high mortalities 
before those computations can be done. 

ho we have not made these computations. 

0 

The new data that derives from Professor Maltoni, 
the material thsfc came ?.ate last week, which indicates that 
at the level of 50 parts per million there were now three 
tumors -found in the last three animals that died, would lover 
all these particular estimates that I have shown, v,u j d lower 
the safe levels for these various safety levels lower than 
w.iac 1 hr*,.- already river, you. 

Sr where X got 259 carts per billion for the Mantel 
Bryan mode.'., for v of one In one hundred thousand, the 

now data would probably inuicaoe t h at somewhat under 200 
par t.s pe r b; 1J; o n. 

how, there are several other ways of extrapolating 
other than i he o »»erf that I gave you. The classical toxicol¬ 
ogist by and large, not the cancer people, the people who 
have been rvolned in other kinds of risk problems — look 
tor a so-called "no-effoct" level, the level at which no 
xesponr* has been seen, and in general, will divide that 
level, by 1-0, sort ot hi.riding in an engineering safety fac¬ 
tor, as it were, and say that then would be a safe level. 

Front the lastveek's Maltoni data, that would have 


I 
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1 | given you, as a cafe level by the classical Method, 500 parts 

2 per billion. That is, there had been no response ft 50 parts 

3 per million, you divide th.it by 10 0 to give you 500 parts 

4 per million. j 

5 Carol Wyle, a research experimenter who has been j 
c concerned with these problems, who is at the Carnegio-Mellon 

7 Institute, and I believe with the Union Carbide Company, has 

0 recommended that one take the lowest level at which any 

s response occur?, and divide that by roughly 5,000. Well, that 
,0 j would mean taking tho early Mai ton i data, the 2'JO^or million, 

11 j dividing t-ir.■- b> 5,00'.); that would give you, by Wyle's tcch** j 

, 2 niquo, 5j ,-arts pur billion as a safe level, if my arithmetic 
to is correct. 

! 

AEtor onc h «* s? this - new, these are safe 

15 levels for Sor.u,ue~f>c ij, y rets; after one has done this, and 

16 | COmpMt ^* U ‘° :iri 1 * SVGlR Cor «*n f.oir.e thing bar. to be done 

J7 | to translate tlict into ri.nk~J.ovc Is for man. 

19 J Several people have worked on this particular prob- 

•5 j J a;,il hy an ’ appear that most people would 

J0 like to mid some additional safety factors when converting 

from rats or mice to non. J 

W In au,JU1 °n' there are some concerns about how one j 

» j neasurcs the «oso. Doses are often measured on a miligram 
u j Per kill,,ram basis, bid. Cure is some evidence to indicate 
« that l«rlmps the fiono ought to bo on a miligram per square 




per square 






' j »«<•« !««■, a surface measure rather than a weig ht measure. 

* 1 T " 0r ° 15 EOmn m Which converting from 

3 a small animal f-n n i 

• .ge animal on a Milligram per kilogram 

4 bi>SiS ha * lc4 to SOKU disastrous results. 

V morse or the rat — the rodent's circulation is 

* VeCy " US " raPid 1,1 tCr " S «* «" “me that it takes to 

1 circulate his total blood .apply than is man's. Th is would I 

6 ““ tC 10 ' th “ ^ « equivalent site should 

9 | hC *° I * 0# ‘ C, ‘ ,0aeatc *“ “» than it is for the mouse or 

“ j r “’ “ ^ man ln of how it circulates 

j ; through his body. 

‘ | HKW ' ,U considerations are taken into account, 

’ 1 = “ P " M,! ' ,e 0180 haV9 60 add a “h the experimental animals 

1 1 *“ ~ ,U ' ^ • 9»«otically guile similar, with- 

out the greet range in response rates that one has ln humans, 

without -.he great diversity that one has in humans, and when 

J COri.S'ldoi, ?» t'/lcill oil’* '***-,-,ui A 

- -t <-<>- or sblem is probably to protect sensi- 
j ' MlU f ' t ’ n:; itrve humans who will then he 

rBSp °"* iVa at W ' done levels, nemo additional 


I! 

» 


.nacety factors of the engineering factor type probably have 

to he added into the information wo got from the mouse levels. 
The mouse an.1 r.jt love's. 

Those generally run - from people saying: j 

•Well, divide Whatevr it is you get for the 
mice or rabs by 100..." 


» 
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like the classical toxicologists, to people who insist that 
that is oot nearly not enough, that you roust divide by 1,000 
arid some* people have indicated that you must divide by con¬ 


siderably more than that. 

I don’t know — I have no specific recommendations 
concerning the safety factor that one should apply from mice 
to men, other than to indicate that the numbers that I gave 
you in the previous table are extrapolating from rat to rat, 
or in mouse experiments, I c;!l tins M in-/aouse" extrapolation; 
to do out-mouse extrapolc'tion from the mouse to man probably 
implies dividing these by something at least of the order of 
100 and perhaps as much as the order of 1,000. 

There are other ways to extrapolate from experimen¬ 
tal cniind 1;; to humans, but none of the data that have been 
developed so far, that have been reported on ‘so far, are suf- 

-v 

fioient or satisfac tory to nse^fcHQgo ether methods. 

I v/ill mention one and indicate the kind of data 
that wc would like tr> see and which perhaps will be available 
in this problem, so that v.e might be able to use this method. 


Qu.xto obviously, everybody has to die from something. 


The question then .should be, not how rany people have died 
from this particular form of cancer, but really, how much 
earlier in their lifetimes have they died from this form of 
cancer than had they not cove .loped this form of cancer? 


And *w* what you need to knot* then is the time from 





2111 






exposure co the r.j.rra of appearance of! the disease, or the 

j °* *•'-•3-*t •* from the disease, rather than just 

j the .'ace -na >. the disease occurred o or /it did not occur, 
j The data that have been presented so far, developed 

| so far, have not, in the public reports, have not produced 
j this part, cular kind of information, so it is not possible 
I tor wr to go through these kinds of computations. 

I 

I 

1 wou1 ' 1 Jike to 9ive you a sort of sense or feeling 

! 

as to what — when we do these computations, what they might 
i-.can, sort of give you a sort of keys tone or a trigger, or 
opening the look to the magnitude of these differences that 


occur. 


A.li of cancer all cf cancer, and cancer is th< 


j second. IcMing cause of death 


in this country — all of 


ji CancGr rec ' ucc * ilfe s r»an at birth — if there were no cancer 

j " n the wc,llc '/ Wie child who was born yesterday would have a 
I ... 

li-esrai. two years longer than he has, now that he has been 
.born into * world in which there is such a disease as cancer, 
v/hich in this country is the second leading cause of death. 

i * 

Phis then means, if we make* computations in relation 

i tG epv ixon«nei.ta.l insults of this particular type, we n»y get 

| numbers of the oidor of shortening from time of birth of 

j minutes. Lot that has to bo considered in relation to the fact 
<! 

\ ttat ,U of eaK< - w s * racing lifespan at birth by two years. 
j| ‘‘ c ’ c tlie J >: ' rson wl ?° develop^ ca.icor, quite obviously 


I 





the shot t'.-nii-0 is very hiv'd greater. 


ft 21 

for a disease such as 
iuivj c• r; which for the whoie population would reduce life- 

span •• • :l three were no such Llrny es lung cancer, would, 
say, i**f?ur-r« lifespan on the order of about, I think four 
months , fc- v the person who develops ' upc cancer, this reduces 
his Jiff spur, on the order of eight to ton years. 

this L ; another measure and another way of look- ' 

ine a*: it. 


hr- X say, expot iir.enfc xl da tv. are not in such shape 

as to if.- kt these co:np’itati.onn at this time, no J. have not 

the results of 

t.iifc'e-d : i 1 to/these part 1 _*tia<r ill w methods of extrapola- 





vou, 



Hf.r f v//\T'T: Doc tor "chfioidf r.n»c>n f do you have your 
a 

c •. a 1 j i; r -v;. t ion i ;\/u;. it ten for-.i<? 

!KC to;' frJ-INiJlor.PJ-UVf; I have a preliminary copy of 
the iRc-nuscrjpt , based on the materials I presented at the 
Kcw v*ori acice.ii/ meeting, sr.J with your permission, sir, I 
v-pild c M\t this. 3 have gone through iu and T. find 

that Ihcr- *• j c -.vnP'ivrij-'h?••;•&. 1 errors :nd thing:-, of that 
sort,-, m then 1 will make it available t.o you. 

.P !(,!: jr/'YTT: /•.1 j right; vv.. \/jl 3 i designate that as 

Itchibi; ’>> 15 v <1 »••>«<•: ve > place in ’ ha Exhibit File for* 

) , when we qet it in its edited version. 

[Document marked Exhibit No. 11.J 
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• There are 'difficult problems in extrapolating the results of animal 
experiments to possible results in man. Small animal experiments done at 
moderate to high doses must be used to tell us about what is likley to 
happen in a very much larger population of humans exposed at (hopefully) 
substantially lov.er doses. 

The usual way to extrapolate to responses at low doses is to assert 
the existence of some mathematical model of dose-response and then compute 
the response at the desired dose or compute the dose for the desired response. 

Presently two classes of mathematical models are advocated for in-mouse 
extrapolation. There are the models that deal with yes-no data, the dichotomous 
data models. These are concerned with whether or not an effect occurred. 

The data presented by Professor flaltoni in his experiment BT-1 'after 
r>2 weeks of exposure and 130 weeks of observation are of the yes-no type: 



ansiosa?.co::as 

Dose 

Positive Total 

i 

Animals Animals 

0 ' 

0/60 

50 

0/G4* 

250 

4/67 

500 

7/67 

2500 

13/74 • 

6000 

14/72 

1,000 

7/69 


* Later data reported one positive at this dose 
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The nost common models used to fit such data are: ’ l 

1. The Proi.1t '‘odd - which assumes a normal (Gaussian) distribution of 
. sensitivities in the exposed population to the material tested, usually 
against the logarithm of the dose. 
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2. The Logit ."iodel - which assumes a response mechanism similar to first order 
chemical kinetics with a damping effect at upper response levels as 
"recepLor sites," (places on, or in, the cell where the reaction takes 
place), etc., are used up or become occupied. 

3. The "Hitness" Model - including the one-hit and multi-hit models assume 
that an effect occurs when a vulnerable portion of the cell receives rj * 
hits, n being some integer, from 1. Some multi-hit models have been used 
to describe the rapid increase with age of cancer incidence in man [1]. 

The assumption is made that n assaults on the cell are necessary to begin 
the irreversible changes that later show themselves as clinical cancer. 

The one-hit model is often used in describing the dose-response for 
radiation effects. 


4. The Extreme-value node! - attempts to describe rare events-such as the 
• • 

number of floods that will exceed a given height during some long time 
interval. In a limiting form, the extreme-value model becomes the one- 
hit model and is, in fact, a generalized "hitness" model without the 
constraint that the n be an integer. 

The major difference among these models lies in the estimated effects at 
the very low doses in which we are interested. The doses necessary to achieve 

O 

low response levels (i.e. 10' ) arc substantially different depending on 
the model used. ’ 

The different extrapolations that would arise from the Haltoni data 
(including data reported after the New York Academy of Sciences meeting, 



1 • 


Hay 10-11, 1974) assuming several of these models are shown in Table 1., . 

For the logit model a slone of 2.303 (in logarithms to the base 10) was" rWA J 

chosen because this corresponds to the one-hit model. A slope 50;i larger 
(3.454) was also used to show the large effect of change in slope. Figure 
1. shows these comparisons. Table 2 shows estimated response rates at doses 
lower than those used in the Maltoni experiment. 

(INSERT TABLES 1 & 2 HERE) 

The results shown in Tables 1 and 2 are of considerable consequence 
In establishing "safe" levels or in estimating responses at any suggested 
levels of exposure. Thus, for the Sprague-Dawley rats, exposed for 1 year, 

5 times a week, 7 hours a day (Haltoni's experiment BT-1) at 50 ppm, we wcu'ld 
expect as an upper limit, any where from QC5 positives out of ICO animals 
exposed to 2.3 positives out of 100 animals exposed, depending on the dose- 
response model chosen. At 1 ppm this range (per 100 animals) is .0024 to .047, 

again depending on the model chosen. These estimates, of course, are 

Sprague-0av/ley rats. What this implies for men, exposed different v/t fv 
different time periods, probably exposed to other co-carcinogens, etc. is 
not obvious. A conservative view is that genetically heterogenous man is 
at least as sensitive as the S-D fat, and these estimates should be looked 
upon as minimum risks to man. 

The other class of models is concerned with time to response. Using 
■them to estimate safe doses is based on the obvious fact that everyone must 
die of something at some time and a new cause of death is important only if 
it will occur early enough in the lifespan to shorten life. A letter in 
SCIENCE [2] summed up the arguments this way, "...the only relevant parameter 
in such discussions is how the average lifespan of a person within a given 
population may be affected by...exposure. How can...'extra deaths' per year... 


• ; 


i 


? 







, bc translated into reduced lifespan?" * * 

" , tht ' *** reP ° rted S ° far * ani * others, information 'abou't tinre 

. to appearance of the tumors and time to death of the animals has not been 

reported, so these “latent period" or “time-to-response" models are not ' 

applicable here. When Maltoni reports tumor deaths observed op to 130 or 

135 weeks this does not mean that all tumors appeared only at the very end 
of the experiment. 

There are difficulties with both classes of models for low dose effects 
in the mfd-rnngo ef doses where the experiments are usual,, done, the data ' 
-e usual,, adeguately fit b, an, one ef the ,es-no models. An example 
constructed b. Cornfield [3J shows how similar the three major models aV ' 
over a 256-fold range of doses. ,f given perfect data, we can't tel, these 
■ models apart in the 2 to 98, range ef response, this sa,s that the data ,„u 
can get often tells you.too little about the data you can't get, i.e. y0 „ 
still won't knew with certainty what model to use.' 

MEGA-MOUSE MANIPULATION . . * ‘ 

under these circumstances it would sea, reasonable to attempt to 

.conduct experiments in the dose-range in which we are interested and where 

the usual models give widely different answers. This has led to suggestions 

or the mega-mouse experiment. The experiment will have to bo mega-mouse to 

e capable of detecting ,e Ve ,s „f damage (say o' the order ef 1 i„ , 0 «, 

and/or small reduction in survival, etc. To demonstrate, at a single dose 

ovel, that the response rate is less than 1 i„ a million, with say 95, 

confidence and with no spontaneous tumors in untreated animals, would require 

»c-c million animals each in both a treatment and control group. For a ‘ 

carcinogenesis experiment those animals would have to be maintained on the 

appropriate regimens for a life-time (about ,8 months to 2'years for mice) 

Obviously millions of animals cannot be started on experiments a„ at once, so the 
«• 
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• experiments would have to be conducted sequentially with great care that L 
animals are appropriately randomized and identified at each stage of the 
separate subexperiments and that appropriate controls are set up at each ‘ 7 - : 

•subexpsrinent, etc. To make certain that one had sufficiently sensitive 
animals it probably would be necessary to set up (relatively small) parallel 
positive controls -- animals treated with known carcinogens at suitable doses, 
to show that the experiment was biologically capable of detecting materials at 
least as carcinogenic as known carcinogens. The numbers added would not be / 

great, but added precautions have to be taken when known carcinogens are ‘ *■ 

being handled. If we take into account that the untreated animals may develop 
spontaneous turners, then to detect an increase of 1 in 10 6 over the spontaneous 
incidence could require a study several thousand times larger than one in 
which there were no spontaneous tumors. 

Even with unlimited funds to conduct these experiments, the probability 
that they could be conducted with no mistakes in handling, feeding, loss of 
animals or any other of the myriad of common laboratory errors that ruin the 
best planned experiments of mice by men, is very low. Purely logistical 
problems might guarantee failure. Such laboratory errors, considered as 
noise, could tend to overwhelm any signal present in the data,making it still 
more difficult to differentiate between treated and control animals. The 
statistical remedy is to enlarge the experiment by yet .another large factor 
increasing the risk of further blunders that could wipe put the gains of the 

• • ; 

increased experiment size. In this kind of experiment if one wanted to show 
"safety* of a material, quite possibly unconscious pressures would exist to 
dc a |ie r r job. The more erfors made, the less likely it is to show a difference 


i: 

' •. v 
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between treated and controls, between signal and noise. Finally, at low [ 
dose levels results may bo ambiguous, with confusion possible between 
spontaneous and induced tumors. Ti.us, we think the moga-mouse experiment 

is liable to end in a ditch. It does not have as much to conancnd it on second 
. thought as it looked to have at first. * .. 

if r:oT keea-;to'jse t thfh what? 

In Vie ‘p ^onoseef 2 problc,TS ’ what are tl13 prospects that the low dose 
experiments/by the Manufacturing Chemists Association at the Hew York Academy 

meeting will provide useful information? We have computed, for Professor iialtor 
RT-1 data, that a cose as low as 1 part per million is almost certain to have 
a risk of less tnan 1-2 in 10,000. What could an experiment at a dose-jf'l • 

PPH using several hundred animals show? Hardly anything? We would urge the 
MCA , ; to review their design plans. If they cannot design a potentially 

more productive practical experiment perhaps they should abandon the whole thing 
Difficulties arise in applying any mathematical model at very low doses. 
Dees the slope of the response curve in the mid-dose range hold for very low 
doses? Is the slope likely to become steeper or shallower at very low doses? 

If steeper, then any dose suggested as "safe" will be even safer than we think. 
On the other hand if the slope is shallower, then any "safe" dose will be less • 
safe than we think. Armitage [4] showed that at high doses the curves 
flattened out -- that there seemed to be highly resistant animals. Is there 
symmetry in the dose-response relationship? If there is then we should look 
for flattening at the low end of the response curve, too. Mantel, Heston and 
Gurian [5] seem to nave showed this. 
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Nathan Mantel has suggested that in view of these many problems in 
extrapolation it might :>e useful, in attempting to compute a safe dose, to 
•fix upon one of the models for which there seems to be adequate experience 
and a good biological basis, and to fix upon some suitably shallow slope, and 
with appropriate 95;.; or 99?: upper limit of response calculations, extrapolate 
to a level which can be agreed upon as a "virtually safe" level. This approach 
is embodied in the Mantel-Bryan procedure [0] and in recent modifications [7 3- 
Mantel and Bryan suggest using the log probit model, with a slope of 
1 probit per 10-fold dilution. Both have been criticized. With respect to 
the model Richard Peto [8], among others, has suggested that it has little^ 
biological basis and that in the field in which most work has been done at low 
dose levels -- radiation carcinogenesis -- a one-hit model is appropriately 
conservative [ 9]. Some of Peto's own work recently would imply that a 2-hit 
model would fit the data better. Such a model is less conservative than/probit . 
with slope =1. The criticism of the M-B choice of slope runs in both directions. 
There arc workers who think it is too shallow. A recent review of about 180 . 
papers in the carcinogenesis dose-response literature by the Franklin Institute 
[10] has turned up many examples of shallower slopes implying that a slope of 

.1 is too steep. 

LATENT PERIOD MPD FIS * • 

The models involving time to response, need more development, host of 

them are concerned with mean or median times to appearance of cancers while 
clearly what we need is the time for IS or 0.12 (or some smaller number perhaps) 
to develop cancer. If this event didn't occur until a late age then the risk, 
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however looked at,would obviously be s:nall. Hail [n] Iv.s pointed out that i- 
• • 

with one particular model of the distribution of time to appearance, a 

cancer with a median aye of appearance (if there were no other causes of 

death) of 300 years (eg. lung cancer) would nonetheless reduce life span 

for those developing it by about 8 years. * 

There is also a psychological problem in working with these models, 

that perhaps someday will be overcome. It's the problem of dealing with an 

unfamiliar currency. Is something which costs 72 rials expensive or cheap? 

If you are an Iranian you will have little trouble .working this out, hut if 

you're an American tourist you will have to do some translating. How 

important is a cause of death which shortens average lifespan at birth by, 

20 minutes, or 2 months, or 2 years? How do you translate that into your 

own experience? As an aid, or as the first line in the tourist's phrase book, 

please notice that all cancer, the second leading cause of death in the 

United States,reduces lifespan at birth, by less than’2 years. 

The timc-to-appaarance nodels are not free of model assumptions. The 

Albert-Altschuler model assumes a log-normal distribution of occurrence 

times. Gehanj2 j has shown- that this model impl ies unusual biological 
• • • * . 
behavior with a non-monotone hazard rate. The model that Peto and Pike 

and their colleagues prefer is the so-called l.'eibul model which is much 

better behaved, and does conform bettor to what is currently known about the 

biology. . 

In addition the models developed so far arc what the statistician 
calls "fitting" or "graduation" models. They fit or graduate the observed 
•data, but it is not clear whether they can be extrapolated safely far outside 
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the observable range; they do not incorporate a "guarantee" that the 
response will be below a certain level. The Mantel-Dryan procedure docs 
attempt to produce such a "guarantee." . ’ ’ 

The latent period models have not only inherent experimental 
(observational) problems but also some unsolved mathematical problems. It's 
not hard to observe superficial tumors in experimental animals, but what 
is the time-to-appearance of an internal tumor that kills the animal? That 
doesn't kill the animal? Do we have to develop experiments with serial f 

sacrifice, designed into them? Again Richard Peto [13] has some suggestions 
on how to handle some of these data. 

• . * V 

Gail points out cne further difficulty t! the time-to-appearance'* ~ * 
models have brought more vividly to our attention. These are the "competing 
risk" problems. Suppose a Material can lead to death from any one of a 
group of causes -- not just cancer. If this material shortens life, so that 
all the exposed individuals (animals or humans) die early before cancer is 
likelv to occur it nay even look like a cancer preventive. This is in the 
class of the cartoonist, Webster's, advice on how to keep from growing old 

, t 

walk in front of a bus. .More statistical sophistication is needed to 

handle the problem of competing risks. With yes-no models survival data as 

well as the simple "yes-no" response must be considered. Did the animals : 

. ' • > 

live long enough to develop cancer? Or, was the material so effective in 

eliminating all other causes of death that all animals died of cancer at 

. \ 

• \ * • ' 

a very late aoe? \ 

When first looked at 

/it appears that there are large differences in concept between yes-no 

. 

models and the time-to-appearance models. However, Wool and Chad [14] 
have shown how they are related. The Albert-Altschuler models, using a log- 
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..noma) twa to appearance of t„;„ors correspond to the 'iontol «83 

the. probit „d 0l where observations * rado ^ Ctoiee 

for experimental en, a a,s exposed to different d0 ses $ J~ T*"* . 

based models, favored by Peto and Pit ' n ” 4r,y “>0 Uoibul- 

w"cn animals are a), sacrificed at one tU^ ^ ^ ' hHne “" ^ 

. absence of tumors. * oosc » vecJ f or presence or 

MORE TR0i:m re ... 

1.0 "latter the node) used, there sti)) remain 
unsolved pro!.,ens. One is the bstantial sroup of 

■ •**■*•,, thc ear;;:,,:;:::: c :°: <r,t ™= °— 
research workers have been ,„ r ' ’*** * tU<,,CS ° f C ° ronb, « 0*3. 

-ts and often do T"™' *”*' ~ — . • 

and rat '° n ° n thC e *Poscd'uranium miners), t!JT 1^0 1 • CXP0$ “ rCS ‘ aSl>eSt ° S 

smoking was ™,tipH C ative rather than additive TK 

Pi-Poet which implies that the prohlemsthat fo„ l" ' frf9 " teni " 9 • 

materials to man's environnent nay he much ° f 

another drop to the poo) So „ ^ ^ tl,an ^t adding 

C P001 - So ‘™ work has b«en don* on „ 

• "natural" incidence of V “ llov/ln 9 for the 

incidence or tumors in control grouos hot . 

on the appropriate procedure to use - , ere >s not agreement 

•correction, or a slight).. C’"P e subtraction, the Abbott's 

-rt and AUschu~ * ' 

li/j. from the experimentalic* 'e 

most unfortunate effect of nn P ° lnt ° f Vlew the 

CI, ect of natural tuiaor incidence is th,, ■* 

increases the experinent sizes needed to show differ 

and control (jroups. U cnees between, the treated 
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/ . ... Then there ore questions of dose.' Should on animal-experiment L a 234* 
. bourne feeding experiment! A series of pulsed-doses. with zero exposure 

ctuocn? An exposure for a short time, followed by no further exposure? ' 
Exposure in utero! Exposure only relatively late in life! Each of these is 

• ' r*“ and C ° U,d - * .- exposure, how one extrapolates ' 

from one to the other is now known. '• ' 

ESTAPLiS i ll'.r. ACCEPTAhl.t klSK I fvn s * • . • . ■ . • 

pplying the extrapolations from almost any model will entail problems 
and sometimes hardship. When people talk about levels they , jve ,, jth „ ' ' 

hey must he reminded that these eould he levels that other people might die 
rom. ,/e therefore recommended that the appropriate "safe" level (i.e. a 

nsk of , a billion, or 1 in a million, etc.) be chosen after conside^'g'' 
the following: . / 

M Is the material already in the environment! If so, how' 
extensively is it used! What are its economic uses! Its ' 
health uses! (i.e. is it a medicine for use in a very serious 
condition! a mild condition! a self-limiting condition!) ' ' 

(b) ' S U * " W "•' atCrifl,? U be used for! What are its 

• economic, uses?* Its health uses?' . 

For example, with materials now in the environment and of substantial ' ' 

economic importance, limiting risk of W*. reducing in subsequent 

years and then to WO* may be appropriate. For new materials ' 

no yet in the environment, the limiting risk could be set at 1x10*. unless 

hero arc overwhelming health or economic reasons to indicate higher risk 

. ove s. The setting of a limiting risk level should bo an "open market" 
operation. • ■ • • * 



*•. • In the early application of the at i time tie cf the models, consideration 

r 

can be given to how many persons arc or will be, exposed to the material. *• 
If there arc limited numbers of persons exposed to the material, as aTT * 
initial "safe" level, possibly a risk level as high as IxlO" 5 may be 
permitted. This level will then have to be progressively reduced to a 

country-wide or world-wide, universal lower risk. Th-is means a first risk ■ 

-5 -10 

of 1x10 for those "exposed," and perhaps 1x10 for those apparently 

"unexposed," (but who may even be exposed to a "rub-off" level much as the 

non-smoking person may be exposed to the smoke from someone else's cigarette) 

This proposal involves a double standard and raises serious ethical issues 

as to whether scrr.e portions of the population should be assigned higher jcisfc’ 

suffer the losses -- so that other lower risk portions of the population 

might gather the gains -- another "open-market" question. 

Finally, ways are needed to include lion-experimental evidence in 

setting up safe doses. For cxar’.ple, if man has been exposed to a material 

for a long time (over 30 years is a long time) and no untoward irreversible 

effects seen, a way is needed to incorporate these data into the arithmetic. 

No objective procedures now exist for doing this. Perhaps, as an interim 

measure until objective procedures are developed, experts could be called 

upon to modify the "safe" dose. This might be done by a change in the 

allowable risk level, i.e. a change from 10 ® to 10"^. Perhaps the experts 

should be restricted in making changes in the risk level to no more than 

100-fold, i.e. from 10‘° to 10~*\ 

OUT-ISOUSE EXTRAPOLATION 


After the in-mouse extrapolation problem comes extrapolation from 
mouse to man - the out-mouse.problem. David Rail Cl6j t ip q recent symposium 
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on-Statistics and the Environment, at the National Academy of Sciences, • 

. . * • * t. 

dealt with some of the issues very well. We will not attempt here to do 
more than summarize parts of his discussion, in place using.Rail's own 
. .language. He points out the difficulties in extrapolating "from an inbred 
mouse strain to a genetically heterogeneous population, such as man." It 
appears reasonable (to us) that an inbred strain is likely to have a steeper 
dose-response curve than would a more heterogeneous population. Rail 
asks, "If a heterogeneous population is a collection of inbred strains, each 
with its own dose-response curve, what then would the dose-response curve 
be for this heterogeneous population?" 

0 

Rail also speaks of problems of relative size of the experimental - - • 

animals and man which lead him to recommend that doses are more likely 

transferrable on the basis of relative surface area (or 2/3 power of weight) 

than on a mg/kg basis. He notes thef differences in metabolic rates, and in 

the ratio of blood volume to circulation time which would lead to materials 

being retained by man relatively longer than they are retained by the smaller 

experimental animals. If this is true, then equivalent doses of carcinogens • 

• ** 

could be more carcinogenic for man than for the mouse. Rail also raised 
• questions of plasma protein and tissue binding with the remark that small 
mammals tend to bind compounds less extensively than man. Because hepatic 
metabolism is often of major consequence Rail notes that "in general, small 
mammals metabolize compounds more rapidly than large ones; in general 

• 

herbivores metabolize compounds more rapidly than carnivores ...The entire 
area of metabolic disposition of foreign compounds is of major importance." 
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obviously will affect malignant or mutagenic change. "In the mouse...the' 
generation time of the rapidly proliferating cell population is about half,! 
of that in man, so that a cancer in a mouse is likely to appear earlier 
in a mouse's life span than in a man's." This observation has considerable 
importance with respect to the tine-to-appearance models. 

We must recognize that experimental animals usually live in a controlled 
environment, with relatively uniform diets, temperature, humidity, exposure 
to othei agents, etc. Man, as a free living animal,has a much more diversified 
experience -- some of which will make some of him more sensitive, more 
susceptible and more likely to succumb to environmental assaults. Serna 
experimenters have argued that the appropriate experimental animal would be. 
a non-inbred animal. Using non-inbred animals reduces the reproducibility 
of experiments, requiring larger experiments to give answers with assurance. 
Another suggestion is to conduct experiments in several species using inbred 
animals of each species and using results in the most sensitive.of the species 
to extrapolate to man. 

In spite of all these difficulties, it still seems possible to extrapolate 
from mouse to man — at least from tne median mouse to some hypothetical 
median man. To allow for responses of the non-median man, for the more ' 
sensitive individuals of the species, v/ill require introducing additional 
factors. It is less than reasonable to take a no-effect level in a relatively 
small animal experiment, (for the kinds of effects we arc considering here, 

100 animals at a dose is a small experiment) and translate it to a TLV or • 
some similar "safe" standard. ‘ 
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• The regaining Issues considered" here aw ones in which the statisticians - 

have no special competence. On the other hand there's nothing in their 
training" to make them more than normally incompetent, so we think wo can 
talk about these issues, as well (or as badly) as other scientists. These 
1ssucs are the ones usually lumped together under the heading of "cost-benefit." 
or. in less elegant language "whose or is gored?" There were some direct 
references to this in the N.Y. Academy mtg. when Hr. Kazzocchi asserted that 
'issues of safety would have to be resolved by adversary proceedings. This 
disturbed some people who then proposed the alternative to adversary activity, 
cooperation between science, industry and the labor unions. _ • - 

U seems to us that we really have no alternative to the adversary-type 
activities when different people have different interests. The scientist 
who believes that he can resolve all through.the use of his science a.on. 
impresses us as being out of touch. Does this mean that no cooperation is 
in order? Of course not. As statisticians, we could not work without the 
data on who was exposed, how much he was exposed to, and for how long he . 
was exposed.' These data must come from industry. To follow-up exposed 
people we need data from industry and union and government sources. 

Evaluating animal results, requires cooperation with our laboratory science 
colleagues. But cooperation does not mean suspension of critical faculties, . 
or suspension of scientific disbelief. If our laboratory colleague has 
designed a non-productive experiment, we must tell him and try to help him 
design one that will yield something. If we have misinterpreted or misused 
data, somebody must tell us. (Usually somebody does.) And the telling 
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iiccd not be loo. gentlemanly, either. We would urge saying a lot of these 
things out in the .open where other people can sec and hear, too, because ^ 
these "other people" have a stoke in all tins - their lives, possibly. We 
don't find it too dreadful that two letters discussing an industrial 
exposure to a carcinogen in a recent NEW ENGLAND JOURNAL OF MEDICINE [19] 
read like exchanges of "you're an expletive deleted." Some good might come 

of the exchange. 

As for "whose ox is gored", we have already referred to the ethical 
issue of choosing seme people to be at risk so that some others (or Society ) 
might benefit, l.'e believe a good shibboleth in cost-benefit discussions 
might consist of the Cornfield questions: "Coot to whom? Benefit to whosr.?"^ . 
The decisions on the balancing must be made with affected parties included 
no matter how hard it is to do. It's enough to sit in on a hearing on the 
possible banning of a pesticide and to see the Department of Agriculture 
on one side, and the Department of Health, Education and Welfare on the 
other to know that "The Government" is not a monolith and cannot make the 

decision, either. 

SUMMARY .• ’ , ’ ‘ • 

Where does this al'l leave us? • • • 

It leaves us able to develop rather good animal data at dose levels 
that don't really interest us. That's a first-class highway that takes us 
where we don't went to go. It leaves us unlikely to be able to develop good. 

• data at "realistic" doses. To extrapolate animal results to man exposed at 
these "realistic" doses today requires assuming a mathematical model of 

• dose-response in the animal, and conservative use of this model. Then we 
have to jump from one species to another in ignorance of the terrain of the 
landing site, i.c. the many species differences. However, wo will have 
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•knowledge of some important species sit.i lari Lies and that makes the Jump 
a lot less dangerous. With respect to costs and benefits we arc just 
beginning to understand some of the implications of the arithmetic. We 
have begun to see that there are few, if any, good ways of totalling the 
costs or computing the benefits [20]. Cost benefit may turn out to be another 

blind alley. 

' Tomorrow and the next day wo must do the appropriate research on 
species differences in metabolism, in the mathematics of the modelling and 
extrapolation - as a minimum. The socially-related issues of what is an 
acceptable risk; what are the costs; what are the benefits must be discussed 
in the open, freely. This implies recognizing that someone's costs may be 
someone elsc's benefits. (My medical costs are my physician's source oT ~ 
living.) The inputs to the cost-benefit algebra are not well worked out. 

Our ways of working must include the adversary approach as well as the 
pleasanter way of cooperation. And today, we must get to precautionary 
decisions for man's safety and health based or. the road maps from animal 
data — inadequate as they are.. 
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EXTRAPOLATED 'SAFE' DOSE LEVEL (PI’D) USING . L 

• HALTCfll'S LIVER ANGIOSARCOMA DATA* . * 

(99% ASSURANCE LEVEL) ' 
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RISK 

LEVEL 

* »# * 

Extrapolation Node! 

IQ' 5 

io " 6 

io " 7 

;o- e 

None 

Specified 

Probit (Slope = 1, Mantel-Bryan) 

251 

(225) 

31.G 
(73.0) 

29.2 

(2G.1) 

11.3 

(10.1) 

4 

Logit (Slope = 3.454) 

574 

(553) 

124 

(119) 

26.7 

(25.7) 

5.74 

(5.53) 


Locjit (Slope = 2.303) 
and "One-Hit" 

• 23 

(21.4) 

2.3 

(2.14) 

0.23 0.023 

(0.214)(0.0214) 

0 

. "*■ - 

• 

"Classical" 

— 

— 

-- 

— 

* loo ’ 

(not possible) 

Weil 

-- 

-- 

-- 

- - 

125-50 


(25-10) 


* The data as of 120 weeks of observation un through close level 500 ppm, 
but not higher, wore used for extrapolations since the response curve 
flattened out at higher levels. The numbers in parenthesis show "safe" 
levels computed from data developed after 135 weeks of observation, which 
included 1 liver angiosarcoma at a dose of 50 ppm. 
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•-'ESTIMATED RESPONSE RATES: LIVER ANGIOSARCOMA 
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DOS 

E (PPM) 


< MODEL 

50 

25 

5 

1 

Probit (Slope = 1) 

.012 

(.028) 

.0055 

(.013) 

.00059 

(.0018) 

.000041 

(.00015) 

Logit (Slope = 3.454) 

.0041 

(.0035) 

.0015 

(.0030) 

.00013 

(.00027) 

.000012 

(.000024) 

Loqit (Slope = 2.303) 
and "One-Hit" 

.012 

(.023) 

.0051 

(.012) 

.0012 

(.0023) 

.00025- 
(.00047') 


1/ Based on data front Mai toni, experiment BT-1, 52 weeks of exposure and 
— 135 weeks of observation 
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^LBir i Your l^'nnr • 

our rent uitnaa, i, lector „ ya tt', ’TSSSli 

to rsupirjec.ru, -hid, in large aieauurc «, unrelated to the 

n * tt * tS “ hJch ,lilv " h ""- r ‘ talced by Doe torn KrayUll and 
Schneider™,, an-, if t n,,v suggest, I vould Uke to open up 
questioning to hooters Kruyhi.J.1. and Sehnoideraan at - this 

time. 

JUi>3E MVATV: AU •*» vill ncke that modifi- 

cav.icn -.her. . 

V« W.,.13 proceed, when ve epon up Che questioning 
of the wi-n S3 c* or any particular nanol, we will f irnfc prooced 
by allovinj tc-.e Solicitor to commence the questioning, and 
then que3t»ori3 iirori the audience. 

Doy.rc havf any quest ions? 

C^ R * iL::r;/: 1 have " ust - f*w, Your Honor. 

<o -Chat ertent, it any, can v» rely on rat responses 
to Vinyl colorice ir order to prognosticate the reaction of 
man to vin/1 chlcrideV^J 

ii.Jt if ler cither of you s ,.„ti x guoss lt 

is for Doc ter ICr.-yb.ill. 

n ir „...r . In ,aan v instances 

L < KM,JI LL: /Wft have to yn to the rodent as a 


* ji 

1 '• 11 

HA 

n .1 


| "°" t ” r °* i!m because it is unethical and 

improper of oourse to use man for nuiy experiments. 

o u, i. f ..cf la nave inadvertently been exposed to 

agents, mri on these we ccn draw epidemiological conclusions. 

Doctor uear.ej.dyxruin covered the subject very ably when 
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' - fro, mouse or rat to man; there 

. | alW ° y,! U,£ ' t POSSlblUty ia — - a species variation. 

8 | but usuff.'Uv. as t c. n i,T „ 

"' Tld 0arllGr ' “ ho " you 9 et a response in 
‘ th6 mOUS ° ** 1,1 «“ - -on confirm it in man. that 

PUt< * ^ ^ inde * 0t CredibUity on th « findings as far as 
, a particular agent. 

j ■ MR ' KW!IN! 09 ' ,0a oonaider human exposure to vinyl ' 

I chloride at r *o ~ 

I -° IWtS •*“ million to he a serious hazard with 

• | re «pect to c.ngi osar coma? 

I DCCTOR KRIVYBILL: I j>eli-vo I «,< , 

il - vc 1 said earlier that 

there is n high probability here of it hr in 

' ollt bcl "1 e serious hazard. 

Unfortunately, it would be nic-. if 

j nio ~ if wo could go to the opidemi- 

| o ogiuts such M Doctor Schneider,r,an and say: 

[I ' te hJV ° SUCh and such exposure levels and 

these ire- the incidence of th« anoiosarm-h 

-ngiosareola or angiomas 


in men." 

• So I -iU answer you to say that it is a high, high 
Probability Of a cauae-and-effeet relationship there. 1 

‘ 1 " ave ndthi "3 further at this time, 

Yout Honor. 

JLDGE MYATT: All rioht- t 

ght * 1 9 oing to ask that 
wnen l point you out and v«.. k- . 

a - questions for members of 

•i) - panel, that vou come to „, 

- microphone and identify your- 

eelf before asking your question. 

Ijw. nEI.IC.!KY: My name is Lou Bolicsky; I am Dirocto: 


. ' * 
*.'V 







51 


I 

Ot Industrial Hygiene for the United Rubber Workers Interna¬ 
tional union. I have a question of Doctor Schneiderman. 

I have had a chance to look at one of your letters 
to John F. Seiberling, signed by you and data done by Doctor 
Brown, which relates to parts per billion , and if we trans¬ 
pose numbers we come out with numbers something like liver 

tumors only, .3 0 f p art rer miii • , 

1 mijj.on, and one in one hundred 

thousand. 

' have tried to get information before as to — if 
you extrapolated this data just a little bit further than 
that, Wliut would bo the risk at SO/por million? 

DOCTOR SCIIbiiIDKH..i,'Mrj The numbers that have been 
referred to -...ere computations based or. still slightly earlier 
data from Professor Holton-., and you -11 notice the remark was 
made that at 1 i„ 100,000 the so-called safe level was roughly 

of the order of 300 parts per billion, the later data reduced 
that to 251 parts per billj.on. 


! *° tnese £ire cortairii y VCJ-T much in the same ball¬ 
park . 

P° -r'-'ui'olate these to the level of 50 parts per 
million, or — that then is 50,000 parts per billion, 

50,000 compared to 350 - that would bring mo, if this parti¬ 
cular relationship held, to the level of Us k, o£ tho order 

of less than one in a hundred. Excuse me; risks greater than 




** * thi,* this is o£ thc urUur o£ M#k that 

j l-oybiu mentioned when he said wo could have a five 

1 Parcel rich t|lat .... 

‘ flVC ln ono hundred - of workers 

o..posed ai: that level. 

L- '■ * rbSiZd I am repre- 

rentrry T <mine ,-to 

lnc " *»“ I would like to aak 

»ocior Kray,..in flrst , f - r 

' ' » nlldt ip Hif* 1 ,t_. 

, e period for 

a/Kj3.rf!oin«; of the liver? 

DOCTOR KHAYDXLLt r tratf % 

you some figures a while 

cl 9 e, T don'*, know how f i m n- 

a - v . v , „ r . • 

cr ' 1 suppose the fiouro- ,rr 

J ur “ accurate — their 

at4 ’ 1:; ac<JUi ' ato when they fi rst thouerht 

until tv »• V 90t th ° «P»«“re, 

until t.is time that it was actual ; v • 

... ... . , y ' dy " 03£!t! by the Commission 

dnjoc! anywhere in thes^ lo C nt>r r 

■ C <i-Gu from about J.l to 30 

^ 


*■>. l’cr-OJ.! Does it ocri'T-il' 

U <wn..i.,i..y ramjo ovor suc)l a wld<j 

* * fn<n 7 fa.. 


year 


period of r ° UUii a W1 

. i-0i cancer in rp£> n ? 

IWOR xhaywll* Yos. T}V1 , 

, ‘ hj ’- -U" vary, and j think 

1,1 n - at '-y AhL ’S discussed earlier. 

«»- you arc referring to ,e„oU c variations - we 

;;; cuoh 3 etics , amJ ^ rcspond - 
differently to different agents „ 7 

J <~nc.j / find we <;ee thi c ,■ „ 

alse ♦ . • ln anj mals 

' thJs variation from strain . . 

strain to strain, or species to 

speaier., 


« r <. TOPOL: Well Pr ,„. . * 

' fOCU;;; ^ thc cases developed • 
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ajnoncj employees in the United States in polyvinyl chloride 
plants, there have been 13 such cases. Is that correct? 

DOCTOR KRAYBILL: Well, J. have reported here, and I 
. according to this sheet, 

t.unk someone saia earlier, / there are about 19 cases of 

liver angiosarcoma. 

MR. TOPOL: Well, in terms of the American cases; 

I think these are the worldwide. 

DOCTOR KRAYBILL: All right. Let's subtract six; 
that’s right. 19. 

rm. TOPOL: And hov many polyvinyl chloride plants 
are there in fchijt country which are 20 ;' 5 aru or older? 

DOLiOH KRAYiilliL: That £ have no idea. 

MR.TOPOL: Well, there are eight plants, and let's 
accept that, and :i want to ask you a question based on that. 

IE employee exposure to vinyl chloride was the 
critical ingredient that caused the angiosarcoma, then wouldn't 
you expect the number of cases of angiosarcoma that have been 
detected to have been reasonably divided among the plants 20 


years 


or older? 


DOCTOR KRAYBILL: That, I think, will depend on a 
search on how good the epidemiology is from plant to plant, 
and the Goodrich Plant came in with their data; I don't know 
how good the statistical epidemiological survey is on all the 
other plants around the country. That is what it is based or. 

It goes back to an old statement; they talk aLout a 





I« 


i 




toxic .v^ML and u stress, and they said j 
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"Vou don’t see an effect here, a chronic 


effect. 




t- - i ' .. 
r* • 


and this is * chronic effect, and you can only see a chronic 
j unless 

. e&ct, or chronic toxic effect / you look for it. 

It depends on hov well you look, and how good the 
I opideajioicrjicul survey is and the- search. 

S T0P ° L: Wcl1 ' ac3umj ”'J that the epidemiology was 

reasonably equal from plant to plant, in point of fact, we I 

| ended op here with seven cases in a single plant, and with 
I five other riant* 30 years or older having no cases at ali. 

1 mean, what sort; of probability would you attach J 
to that, assuming the vinyl chloride was the causative factor? 

doctor KRAVBIbL: Well, there could be here a varia¬ 
tion in the octrois and the exposure levels t hat one is 

getting. i saw some figures on the TLV for vinyl chloride 

where they taiVjd abo».<- i PU ,o, cn „ t . I 

| AGvo.it, or 160 parts per millon to 600 j 

parts per uLUior. j 

l hectrd the figure:; bandied about of 1,500 to I 

• | 

2 ,0>'*0 and «omo values above that. j 

it ijust, like in your animal experimentation; I 

your incidence, cr your rospense, is going to be directly 
related to the exposure level, and the higher the exposure 
the more cases you should got and perhaps also it should 
shorten the Induction period. Conversely, the lower you go 



r 
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on the dose, the longer the induction period, and the fewer 

t 

number of caries that will arise. 

MU. TOPOL: Well then, if I understand you. Doctor 
KraybiJ.l, are you saying then that one possible explanation 
for this phenomenon is that exposure limits — I'm sorry; 
exposure levels at the plants at which the employees had 

« 

cases were significantly higher than the vinyl chloride expos¬ 
ure limits at other plant:;? 

DOCTOR KUAY7MLL: I don’t know that. I can only 

guess, tied .".any of us have, that in the years oast, that the . 

exposure levels were perhaps higher cor vinyl chloride, and 

with time, with the innovations : : n our industrial hygiene and 

our controls, I would think the industry had attempted to 

button thirqs up and get better control on the exposure. 

if 

hut the tiling about it is that years ago/they had 
a high exposure, the hideous tiling about it is that even if 
there is a cessation in exposure — and with the induction 
period of 15 to 20 years, that could very well fuMnate, or 
come into full bloom later on. 

MR. TOPOL: hut now we arc considering only the 
plants that are 20 years or older, and the fact that seven 
cases showed up in one plant and five plants in that 20 years 
or older, operating at an earlier period, had no cases, and ray 
question to you is: isn't one possible explanation for that 
the fact that levels of exposure v ~ higher in the one plant 




that had the cases than in the others 20-year-and-older ‘ * 

thal had no cases. 

DOCTOR KRAYBILl.: I can only guess, /and 

in a way I kind of agree with you. I can only guess on 
that. 


MU. TOPOL: Jt you reach that judgment, at least 
tentatively, isn't it possible then that only at levels of 
exposure cf the high levels that existed in that one plant 
at that tine, that that is what: is required to induce the 
angle arcc-mcs in human v, and that when you move to lower 
levels you don 1 ': find the cases, an a matter of fact? 

DOCTOR KRAY BILL; .T wish I knew the answer to that. 
As - I said earlier, that is an epidemiological 
proposition here, and '*e don’t have monitoring data. 


.1 don't think the industry, unless Cey can parade 
it forth, is 1 said earlier -- you have to have good monitor¬ 
ing data tc make the u* predictions; just as I said in tie 
animal per I -icnt/have to equr.co n dose against a 
response, ar.d you need monitoring data to make some specula¬ 
tions on this. 


MP. TOPOL: But. what you are saying is that if you 
knew that there were levels in other plants, to which 
employees were oubjacted to approximately cqu.il to the one in 
the plant where- the angiosarcoma was induced, you would he 


led tc die conclusion that there was some other agent, at . 









r TX+i+K. .. ,*.#• *. .' «. -.«. • «.. • 


leaEt l ’“ U - ,1! > r reeponBiWo, i.tt..l 0 .i't you, for the angiosar- 


corno ? 


IITCTCU KKAnu-j,, I uaid that in lay remarks. We' 
have not cnmplotely rujuj out the possibility that there are 


ancillary compounds here 


associated contaminants 


T1,0t ia 4ll,f *>‘ s a Poasib .lUy, anl Bat has to be ferreted out 
by further e.M'orisrental work. 

. lure xu a i.v..-s * iio.isil.iJ.it/ that a contaminant or 
inter ret c-nt may = nhcmc*; a particular response. 

. .. iC.'(• t.: t. ocher vordr. f you arc saying that there 

“* V : '•* '?V’forking, that if that agent 

uai act be .r the;e the angio.5a.rcor.js voul;] not have developed? 


i 

don’t 


I in tiiMC: 1 


!"...( 1 • iA/Br.That in a good hypothesis. We 


don't know at this point now 


5CI»;ir;i.w.!Wi>H, May I, Mr. Topol, comment on 
" ,t ' i ‘ *.'* ' ’ ’■■ '3 J ’ 1 «V.'C ii talking about? 

TOi’.r,: ,vu;* e 1 y . 

i ' ,rj ‘ or * It seems to ,/.o that you are 

raising o* standard int resting questions concerning the 
effects of .’.gnnt-.; in which not every one — or 
even a very &>alJ. o/:op:v-. l* Ion of individuals ire common to the 
agents. A lore common one that you end .1 are far bettor 
acquainted vitfc ti-.r.n vinyl chloride is cigarettes. 


M; -*rv 


■v 






St! 


|! £56 

! < 

j * lth hi,h liV4i * ot «**•«•«• smoking, nonetheless, 

* I ° nli ' ” *"*' MUt U * very ,,ocl,Ujr 'only" that I am , ayin , .1 
» ,1 only ai-out JO percent ot the very heavy smokers will die of 
* J lung Cc»!ifier. 

* I IICn,5 ' th '' leSSr ti,cr:c ar - *o»w people who are rather 

!| 1 * h ° VxlL ,no of lun J cancer. What are the 

j! ' • l ->“ 90 -t. concl ute toward this particular 

♦ jj Jrc3 r-n-ii. in Jiuaiur. J.cin^ 

J | ' ; ° C ‘ 0i Krn > ,lUi h, ' ,R ir, ' Uco: :°d at leas*, one of them. 

10 j< There rr „• cpnatic .1 • • . 

v*.•. ’..va ; mere ere certainly difter- 

11 jj C ‘‘ C '" t Lo w«ich noopjo are tsXposed . 

'• j evidence that in some 

j .n)...iwv ... ti m.- ate Multiplicative effects, of 

‘.-‘• ••’•’‘Me?, what Richard Dahl 

• • 

J * . A ' ‘ K1:0 tho ^ht'stos workers who smoke 

W j *'■ *•" Jus *•«««* -tkvre who do not smoke. 

«V ! .»e* ; 1 y . V-it-J; .. 



. *'ihb to.sneer 

/ 

t,? yc 

7 . If. 

doin', to vivo 

you a 




'tiiWiift «w% . 


VU, ‘ ''°" V ,!, “' 1,Uo “ • bw “ '*« ls probability that an event 
occur j c J • 

r.in |<rc'!',u!)i 1 j pi j rj r,. | 

J 5 one. n has occurred. 

•• t-> >01 want to Know, with oJJ these if'c 

-ii-oc xr s and caveats 

thflt r,Mhl ' C CEtt * t * 4 ' **«* is the probability it oil 
ou.er s wore equal, th&tsowc ether things would be 

unequal/ y •-hinI- »/„. . _ 

,,OW ~~ oxcusc for saying this, but 



* * * 


* » * '' > 


^ 7 


you are in the realm of fairyland. 


You couldn't demonstrate that all these other things 
were equal that you talked about; you built an if upon 
anothrr if upon another if upon another if, and when you got 
finished with it, Doctor Kraybill called this a guess, and you 
dignified it by calling it a judgment. 

| T think you have really — T son v/hat you are pur— 

jt suing, bu* i •vici.'. nay yon have carried ns way avay from the 

i; 

! existing data. 

■ <•’. TM'OL-: 1, let me say that with regard to 

of •; touuly .*v» gecstioa of whether or not the assur.ptf.oas are 

• valid would done .ud on tJv: record. 

j 

1 *-t m<-: u:k Doctor Kravl.ii.ll ; different question from 

i! 

: his test!.v, if x nav . sir. 

"i' J tij neonsed i/i the Loginning of your testimony 
the dose t ■ *spon? v. curve??, T thins, '-/hoc you were discussing 

j animal .t inentMtion. 

! 

’uu’t them sort of a d is* agreement among scientists 

i as to whutua • these doc?-rc*sponrc our /or. go through y.ero in 
&]1 ga. 7 o.5, v don't? I moan, or restated, at least among 
some scientists, isn't: thor*. a view that there is; a thresh¬ 
old saf? level for exposure to a chemical carcinogen? 

bi/lTO (• KlVvYPli.]j 7. think Doctor fJchncLdern.an 

• ccvorc /1 th.-t pretty comprehensively earlier, wnen he talks 

I 

jj 

ij about u stcop slope and a shallow slope, where the curve jets 
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acyr.il, to tic, so to spook, to the abscissa, and when it gets 

asymptotic or gets c shallow curve, then you are getting 

low 

down i..to Low insult cr/stress area, and here is where you 
iiave to Magnify or focus your experiment on larger numbers of 
animals tc titrate this effect. 

?. think this in a statistical epidemiological 
type guurstfon you are asking me, and I think it should be 


oiiuv: 

’fc’.e’J by a 

« tdl.is t.i. 

:iun. 



.lit. 

TOPOL: » 

.'ell, 1 — 

okay 

if you would. 





Thu 

q Jus ties. 

realiy is 

th.~ u 

into 

.‘Sect Av.ro, or are 

tuero safe 

: leVl 

Oil.' 

Lo vc In, f 

'or caor. j.i; 

a1 carciuo 

gear; 

tiM •; 

we ..cu't 

k:i!;y t; > j 

it 'S'.»or i • > 

thi'.t 


H 

i).', i . 


‘ u ' "* ! ' ~ e ' :1 kainiug in fact, not theoretical 
calculate.rrjjj. 

nClUdJULTrfttiV. Yes. in fact, the answer is 
tint » o .'on' t k iow. . • 

• ” ■ - TOPOL. v.'Aity. 

i.vt no asK /cu, hoc tor liraybiJl, a different 
• •ucstion ah cut the animal experimentation tint you discussed. 

Wcno <)£ t,Jt work fione in WCI, where you are, 

ii, ° uav ' c wor : was tiie Viola, the ,1a 1 toni and the 
Industrial oiotust? I eight? 

iHAV.iJill,; Tn.it is correct. 
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As far ^ the VJd« work, die highest 
exfosore ‘.he*:; viola subjected Hi;-: a«ii..als to wdi; 30.0J0 ppm; 


oor/y J 17 " 


di'.Vl’OK KUAYLU.L: That .1:; correct. 

,,R * "*’ 01,0i ' ; Alld as fdi ‘ a* t.ie Tor/iclson cr.d Kowe -- 
yoc di.« not them,- didn't they also do some work on 

ilA1Aax ty>5ti »•} ° e Jrats and mice that way published in 1961? 

.\UAJriVlbi,: i dLd-i'u mention their work, 
j;i*t t;y .>: ^ -■ to som_- earlier toxicity work or. vc. 

*' ,J • A;d dij.-i'c TcrfceIson and hov/e conclude 

' 5h '*' 1 '- ’t- f>op*t:- chat exposure to vinyl chloride at con- 

bentratUna of iO parta ocr lull ton failed to induce tumors 
ir. i.ji... , .-..vr -itery, cabbies and Jo:;a? 


^o-.i-ou .a.cAYUIlL: I aa. not .cactiliar with that 


rat; c-.r >,. 


« • VJfojji lift; to z\a extent it did, and I would 

j l-v-ce -o of£c.*x it for the record, then tnat will obviously 

j npo.k if it contradicts the Inter werk that h.is oeen uone 

by -irltoa and MCC. That will speak fer itself, I gather 

J JL y,i; .if.itr; 1r. Tops!, let jve interrupt you at 

II 

tuis pci.; t .Nov, I notice* tnat Tonncco is oenoduleu to naku 

a pr* son tat i on; i:» tnat correct? 

I 

j .11. 'Alii,; Yos, Yo;r Honor; tJiat is correct. 

I 

wbix;,j hiViTT: You can offer it at that point. At 

! • . . 

fc . pcai-t re a.:n interested in quo:. tiens, ar.d I am afraid 
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perhaps I an going to have to wove in on you a little bit, 
because you’re sort of monopolizing the floor, and I think 
sonv ethers i.i-yat want to auk some r; irjstions. 
ilov many more do>ou have? 

(k. T»'POL; dust a couple of additional questions, 

if J nay. 

JUi.iGi’ MYATT: As lengthy ar. the prior questions? 

.IP. TOPOL, .Jo. L will try to keep tnein brief. 
JUDG::* MY ATT: 1 would appreciate that. 

.Jk. TOPOL: Thank you. 

rTr , :.'tr'r as tire industrial bio tests are concerned, 
rsn't j •: n fact that the lowest level of exposure at which 
any ang-osarcon s have been observed in that test is 50 parts 


per v.’ } < s .? 


i.O( 7.111 KJtAYBCLL: That is correct. . 
i j.. TOPOL; And would:; * t. the same be true for 


laitond ; 


].* K’VOR KJVAYJL? ILL; That is correct.. ilc got it also 
in rats end mice. 

• »U. TJPOl, 5o that when w. tin to the level below 
53 parts per million, we arc really making theoretical calcu¬ 
lations u:» to whether angiosarcomas would or would not be 
induced at those lower levels; isn't that, a fair statement? 

Lt K.’TOk KKAYLILL: J think 1 said that .~~| That is a 
3pui.r.4'utii.»n, but the tiling about it, a:s I pointed out, that 
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tiiio is only in r.i>; mo it ha, and people have been quoting 
this as two snu.jra.Is in 200, and I have received tire admoni- 
i.io;i £roris doctor CaJ.amlrow that that i.o not quite correct, 
and these animals can go to 12 months with additional e>.pos- 


1 i 

this is 

1 

7. 

this as 

1 

| 


3 ! 

Lion £r. 

. 

and the 

ii 

1 


°! 

ure. 

A 


i 

y ; 

n icjhe r 

» 

stw lion 

i 

» ; 

Months : 


w i! 
. !! 


oO x , I speculate that: one v.dUjht expect a 
nicji.ee incidence her©. I am .turn MCA will report on these 
stw lies la Lor, now I think that would be about nine 

Months down the pile, so they nay have additional data. 

j'OPQl ,One final area, very quickly, 
id iV '** - IS t ho point of ;ho Gavennnent. research going 
on at fine bluff, Arkansas, having to do v/ith carcin¬ 

ogenesis? Ant is t/ic point of .hat? Isn't it to deter nine 

to extent or w.ietiior safe levelexist for seme* chemical 

ear emcee :*»s ? 

dJCTOi! KkAYttlLb: They are in te runted in that 
effect ac t.nc low-dose level , with Many, many animals 

out I under s ti i.d that they are going to perhaps testify here, 
are they, at this hearing? They are .not? 

Ij^ll I’-oi't is what they are interested in, that 
pa l w Oj. tiio r.iie shallow part of the dose-response curve 
where you receive a low insult. 

::n. topoj,; In Other words, this is a large-scale 
Cover?), an research to determine what tii safe level is for 
various ewer.icai. carcinogens? 


> 








•4,‘J 


I 

I 

I 

I 


1 

2 
3 


t • I 


5 

0 

7 

fi 


v i 

i 


IV 


If I 
\ i 
)J *1 
M 


ly 

u: 

1/ 

59 

'* i; 
2 '.: | 

z\ ! 
a 

t.j 

•••■> ii 


*! 1 ! 


26 

L’OCOOU liUlMllUtlOMM. 7£ ti«fc ia a Safe level. 
LOw’i'OH KKAYblni,: Yes, if cIktu is a safe level, j 
1 would like to state something here. I have this 
reference now, by Tor Ison, Owen aiid Howe, arid it is in 
the? Indus trial Hygiene He for once book, reported that repeated 
seven-ho.i•: exposures Cor six months at 200 parts per million 
resulted in histological changes m the central labular 
le.jioni c-v t.a s liver cf rabbits. 

of course;, they didn't got it in rats, guinea pi<js 
a - !'! w*!, tijc V.iuy did g it som e 1. ver effects, some liver 

da inane. 


.!K. i'oj’Oii. Well, 1 thin); that — as I said, wo 
will of ter tiiio labor. Thank you. 

. Vii iTT ; This gentleman ri<jht here. 

HECK,bwii; uy name is Joro.ue ij. heckmar., an d I 
aa doner a 1 Counsel f.^r the Society o: the Plastics Industry. 

* 

^doctor kraybill, I would just like to inquire as 
to whot.*:»r you art: familiar with the publication ‘Food and 
tc:» rtsc.icu Toxicology," widely read, I think, by toxicologist: 
ixxrra* I.It'.YDILb: Yes, sir, I am. 
fll-. hJlCKtlAd; You testified earlier, if 1 am not 
mts bake xi, la at an.1 1 am not sure I'll pronounce these 

names rignt, so J M appreciate your correcting me— that 
*ould o« mini. repeating the nuir>:^> of tiia other two known 
causes or Angiosarcoma in the environment? 










! 


I; 


U.U-2S 


inducing -• 


L'Ocron KRATaiLij I think I talked about thorotrast 


!,K ' Thorotrast and arsenic ,*.aUcide», is 


that corrace? 


a jj iwon UitAYiiiLL. That's right. 

0 jj J-7 1KCK;!A ' ;; Are you faniUnr with an article that 

1 ! ’ ' tl; ° A cation 1 mentioned entitled “Induction 

6 | °* LiVC ‘ r 3,1 ‘‘ Lun * Turoors ij ' P^ts by the Simultaneous 

S /.ununiatccfcioii of Sodium Nitrite and laorphaline. • ? 

C J HOCTOR KRAYhiLb : U o. I am not. 

I • 

; | ”*• ! * Ci " lV ' “«u. I ai*>t Iliro-t your attention 

* ' “ W ‘“‘ T '“ U i4UM “* imUcetos that in iq.raque-Doiley 

} ■tbesi chemicals also cause angiosarconaBof tiie liver. 

» Aactner article I might direct your attention to 

. j a„. inquire ai-o.it. in case you are familiar with it, is one 

! j “* ' i " JOi>l03aS ' l “ tha Rat Associated with Administration of 

Kuratimn and Alfal oxin. " 

I 

jj . l lia a ' :tjciG waa »->y Nowburn, Hunt and Loyan, and 

jj W ** Xttd ^•^nucntal and Moiocuisr Pathology.- I think 
' jj f-nat is ar-otii^r well-known journal. 

| 

h.oiuu hKAYuiLh: That ono 1 would be more familiar 
v-itii, bacaus.. I have worked in the field of af la toxin, and 
j u)mor.!. — I'd a ay almost comparable to vinyl 

c-hloruiu, because it is a potent hopatocarcinogen, hut afla- 
| . '• oxln iwcc.ristiiiyly enough attacks the hepatocitea. and pro- • 
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duces a nopatoma. 


Vxnyi chloride, until this recent wire- th.it wa 


yot: from : 1*1 ton i, indicated that it was strictly on the* 


cndotlujlcul cuila, but now he say:; probably a rspatoiaa. I 


tiu-.t tii.it Makes vinyl chloric*.* an Interesting thing as far 


cr:- ti* sit. of action, 


li “’ ro are 0 «"*r cae.Jicali, ye;, sir, there arc- 


Ct] ‘" r c;, o»icol:i. I believe the hydrazine* have hot-a iniplj- 


catod also, to producing exporiwentally angiosarcomas. 


,,U i,BC *;iIA.i. Vi.c only * eason 1 asked that question. 


. y, is that, lor example, sodiw. nitrite and otiver 


ciio...icaL 3 ..re wore ubiquitous in the «iw ironwent in many 


ways t'iu.t the arsenical nestw- 1 , ., 

.t.T.t. ,;cjc.. taui.4, tfj.tl tiie other cue that 


I can’t Mroneunco. 


f..; that ncc correct? 


■j'iCiOd Yes, than ntcr pit all te. 


• ai.* dwesri ... take t;y o:i' tne hook, because we are 


* ° ’‘ ,u% r >A toe. are very Much interested 


1,1 " lt: " !,wu,ws *’«cauac- tint is a general population 


type of ex; orvre. 


.iU. iiK::,C J/.J; i realize that and I just wanted the 


reoo d -o sue tnat there e.:e ot ter materials that can load 


tO till'* O f 'i 


.eet~| 


lit.*nil you very much. 


Joi/lt: ilYAVT. All right; anyone else? 
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*' J,I *‘ doctor Gcimeioerr>;an, my riane is Putfr I 

I | 

■ ){ J * * ior - ; 1 ai " » r * Industrial Hygienist vith the Amalgamated 

i 

Clctaing Work err of America. 

II 

doctor Sclineidernan, in the paper by VorAelaon and 
|j Kov,c thiatwas referred to a few minutes ago, I believe the 
i! ni.i 0 most o t thee wero aacrifi*.?ed after six months;i 

I* , 

3 u iow w - ro il ' jld for up to two months longer. 

ir 

l| 

:| , y° u consider th;.s length of tin- — six to 

ll 

|l ‘->gat i.onu.s an adequate length of tiw-e for determining 

lj *-* lc onri.-inogojuc.ity of a chemical? ( 

li 

!* i#|f ^ | 

>i Oe.OK bCIidelPL’Iw'AW. I am glad you gave me that ! 

*! j 

additional in formation, because 1 was wondering hew, with i 

j 

tl>ose Jvce levels, those animals survived long enough for 

I j 

anything to happen. 

| ^ou know, rciooiruor the old cartoonist, Webster, f 

ij 

v/l.o used tc have a cartoon called - Mow to Keep frem Growing 
‘>'ld, and cue f.C: his every once in a while you’d get 
!; :,vrv advice on how to keep fjr.cn, growing old. and one of them 

!i 

1 

war to wali; in front of a streetcar. 

, I 

I thin), now to keep front developing cancer is to 
die of ::o»iatiiiug sooner, and with those very high dose levels, 

1 would suspect that most of those animals were long gone 

j j 

before the uascur could develop. 

JIJDGH MYATT: Yes, sir? 

j jy /OlCibJ I would like, to direct this question to j 

eit'ioi ■ doctor Selin-siUotrnon or Doctor KraybiJl. * I 


»i 


f 
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(i)n you feel, from your knowledge of the biotest 
studios that there wore sufficient nuuuers and species of 
animals enposae in the exposure schedule aid the concentration 

oi vc was adequate enough to predict a human response in 
VC? Z) 

U X#l ‘ >K I understand — and again, I 

[j bUUcVw ,iGA A3 ‘* oj “9 to comment on this later — butjj think 
tau. iownr (loans art indicated in their experimental work. 

So taat shculd give us a better handle on the dose response rela¬ 
tionship . 

V0ICL * i1y Ideation for a statistician, I guess, 
would be. were thur.> sufficient numbers of mice or rats 
oxax..iued An either the .laltoni or the biotest studies to 
maku a proper- analysisV 

dyCTOB KiViYdlbX,. Let me say some tiling, and Doctor 
Sonne idem: an, 1 am cure, will want t, comment on this, too. 

That in the first work of Maltoni, where they were 
using GO animals, this was one of the criticisms that was 
made, *nd since then wi have gone- to 200 to 300 animals. 
Obviously, if one would go to 500 to 1,000, that would give 
you a better index, or confidence limit, I guess you call it, 
as to the credibility of your data; the higher number of 
animal., you go, you can titrate in to yet a better handle on 

t t 

the Incidence figure. 

hut certainly, with the few numbers of animals, you 







a 

not/s.4 latician, bur. with she £ewcr 

° £ /OU »“* * •«*. *•»*«„ i £ you UJ!tenii t;ie 

r ' UVl, ' r C£ * ,,Aw * lc > ou r “'Y Pici; it 4: tiien.^j 

p ;I J<.:vo,( SilSlIiUllUCliliSJj; 1 d^n’t l-now fl 1 t 

t Know the bioLest 

“ 1 C *"' t C “" a0ot or ‘ 1 Hoard reports 

oil -"«»■. F. seer, then, so 1 can't consent on them, j 

C dUt 1,1 <,e “ crc1 ' MUl1 *-h.,eet to any csrerinent i„ 
carcinogenesis, the larger the cx^orircnt, the better it 

13 J “°' *' ,C bl,J, “ r **“ **“ 16v '* la « which the materials 
*" ' J “ V - U ’° ^ doses o t the so-called 

S3fP “ V "**'*•*“»« recedes teat , you . 

*° a* »«fe levels takes into 

acc-Oiin \. t.'iij jri hi»u i* e* • .. ! 

. - ....... i«o e;.pci*ii. c at is trivial, tnon 

t»iO 5 flit! i-.'V; i uj.ll ]j:j ♦rivy-.l T it . I 

, ‘ 1 -* T - the experiment. is vary 

eWflll, tilt! riilfci 1 .■. •./ , I ,, i 11, . I 

“ -11 be extremely low. 

If the cxr*oriiTi-»r.L b r ,, -, I 

that y * ar 9 °' a » d no effect Las . 

been sr«u:t et/vory large .Jose level f, ,, j 

j ■«-*. teal, tnen the so-called safe 

Cos ' 2 tliat \:c cor.pute from thur uin 

. r * ' /l11 very close to that level 

WiUCl ‘ t li: * r * r 9 e experime ,t was conducted/J I 

10 an experiment-.*;, i,-. tiii.j 3c „, v ... , n . ! 

*'* * c eil experiments! 

if well conducted — th.n- .• 

L if tiiere aren't sloppy asses 

l ,,)aoU/ *“ CIC wit ‘> aspect to their size. J 

^ 13 t,Wt th ° S,itaU 0005 con tribute a little, and the largo 
ones contribute a lot. 

E JK:<: ' Ifi U not a fact time -Jaltoni's study 
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and hi 3 mice and rats were relatively snail in numbers? 2GS 
Certainly un*: jr 100? ^ 

I see yuu nodding your head in tne affirmative, 
eoctor Kraybill; is that correct? 

{^JOCTOR KRAY JILL.: Yes, it was, and he went to a 
greater numuer of animals in his later work, anu tnat may be 
a plus value . That may be a plus feature. 

VOXCli. have cither of yc»u gentlemen hac the oppor¬ 
tunity. to examine anything other than the telegram that 
Ucc to r Mn 1 ton j. » en t? 


.••d'JUOK SCiuJblJtht'-lAiJ. Yes. I nave boon given 
tali clarions arid otaer material other than the telegram, and 
my co".nut.a cions did not include the material listed in the 
telegram. Mine were data presented earlier by Pilofessor 
Maltoni at a meeting of the Me* York Academy of Sciences. 

.jy tho way, in the computations that we do, we do 
not use the information only at a single dose level. Maltoni 
did experiments, including controls and up to one, two, three 
four, five seven dose levels, at roughly 70 animals — 

0 4 , Go, tir-erf seven — roughly GOO animals. 

fio the data that went into the — contributed to 

the numbers that X produced, are based on not quite all GOO 

a 

animals, but/substantiaJ.Iy larger: number t Inn 70, the nuriber 
you mentioned for the single dose level. 

Void.. Are you saying that your statistical 


! 

I 


r\ a 
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analyses would Wave Leon ultimately more valid if there had 
been a higher number ot animals examined and studied? 

JOCVOR SClibU iUL'UMAli. WO. ;iy analyses arc valid 
no matter what number 1 use.^j 


i.et. me just say again, how you should pay attention 
to the experiment size and what the numbers are. 

If larger oxperirents were conducted, and we got, 
let us >»a> , in these larger experiments, very low levels of 
res.'CTJio, t.ion the numbers that v/e would compute as parts per 
i.i.'lliou an 1 par*-.; per billion lor safe levels, Would be 
hitiacr. 

Vjie snalloa the experiment, the lower will be the 
numbers that are com^vteu as safe levels ,‘ly statistical 
computations take into account tliis experiment size thing 
that appears to bo concerning you. 


f" 


VV t r.Ch; Havehad an opportunity to examine a 
the and the 

.'statistic;.! analysis o:./people tr.at have- died,/people -tnat 


have expound to polyvinyl chloride in the industry, to 

dcteritun*. - is iJiert any merit to determine that an ext rap¬ 
's 1 st;iea botwuon the studies of .‘ialtoni and humans 


are valid? 

.kJCXi: SCiJMEIDEKMAW. I have not looked in detail 
at. the human data whicu you talk about. The extrop- 

jolation'.; are t elated to several things. Extrapolations 
dotiveu from tneoretic.il concepts, what the dose response 















, • • " v**. rv&t viaac; t 


«aj|' tr*—• , Vl t» i i „- w > iw»ir • 
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curve is, tr.oy derive from theoretical concepts -- ixow is 
a man like a mouse, how is the rai like a man, and in addi¬ 
tion. I \«ould hope, as someone who is concerned with the 
problem of cancer and the problem of preventing it, that I 
wouid itOpe* that in tne future wo neeu not have cases in man 
to uemonstrate that some material might be a potential risk 


Hi 


to man. 


fc; if wnat you ask would be done, I don’t find it, 
necessary, other people might. 

vbo you 'lave any evidence that suggests that 
any level rcJow jQ is capable of producing a malignancy of 
any kind in any species? 

C.CilWbXLkJk.iAh. Yes. The evidence — • if i 
fit tnese Jcte with tne dace response curve, and I fit them 
v/itii c.uy cv.o ol the acceptable dose response curves, tiicre 
are levels bciov ,/u wnic.i this dose response curve says to 
me '..ill produce these tumors. 

Tne world does not come to an end; lid is rot a 
oLvtf. ii j ha,a a dose response curve that: is going like 
t»ii.v, I don t fall off tne cliff at lid. it will continue. 

micro is a nice tiling about nature; thcru is sonc 


. £2 j! continuity in smoothness, and things of that sort.. That is 

y 'la || uaat 1 ar ' depending on, by the way; X an depending cm tire 
{ • | continuity of .uturo. 


v ' ‘ ^ u.'dcx.itaji J you rpoke at the meeting in 
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New York on f!av 11 71 

y AJ-. Here you present when Dr 

presentation? Dr * Mal tom gave his 

Dn. SdlNEIDERMAN; Yes, sir. 

VOICE: Were you present when ho was ashed whethor 
or not an extrapolation between nine and humans. in terns of 
exposure, produced a comparable tine period when it caTto 

over-all - I guess the death of a human versus the death of 
roe; and his answer was that in his opinlon 1£ ^ ^ had 

-d at 50 parts per million. it was somewhere between ,0 and 
years of experience for a human beim,? 

on. ECiniEInERMAh: x don't recall this. I must have 
been dozing at that time 71 

VOICU: Okay. Thank you. 

JUDGi: MYATT: Are there any further questions? 

There's a gentleman over there on my right. 

Products and 'chemicals • 1 - 

Chemicals, I have a guestion for nr. Schneiderman. 

nr. Schneiderman, I believe that all of the statistic 

2J7 the the0r ° tiCal ° tUdieS you made were based 

ie that"" ° n !:Pra ' JUe - n0ilC1 ' — - *. -toni: 

DR- SCllHEIDERMAN: Yes T m a. _ a 

les. i refer to his D7-1 G v n » ri 

rnents done or. Eprague-nciley rats. 

HR. PLUMING• Mm, it. ■ 

Maltoni also did some work isiiuM/hS 1 . 1Inpression - sir, that 
with those oxperinents? ,_ar rats * Ar e you familia 

DR, S Cl II/RIHERMAN* /*-,! tr\n< 

h'-' had started to experiment wittT*if? POrtCd in " ow ,ort t),at 
ments are not as ^ar a'onn ,- n n • hlstar rats; these experi- 
Vitl. the sprague-nolley' rats ^““^orvotions as the Tna, 

posure was different, and the levefof re °" d " atUr ° of «*- 

el of response was lower. 

MR, FLEMING: Tlie levnl 

response was lower, I 


i 
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gather t!> '. moans that if y<->u repeated your computations 

the 

hosed <:\./.i'\i .«tar »ot£>, you would yet an entirely different 
•jet of tiiu:>o would be much higher?Is that correct? 

bVi.’T’OR SlMJiltJlJJEKMAN: I would l.ii.e to wait until 

S 

these alii ,t''a have Leer, observed long enough --- yov know, 
for tnii 1..U weeks, list the obnor an xi in lr. Lave been observed 
t »'.< f/ite huooi.Tr de V v5 .loped in those './illstar rat:-;, 

y-s t '.oujiil <;«.• t niejhec 1 '-vo l.s 71 

ih. r LiiilldG • './ej' , based on the date currently 

,r*3'in, ••••*.». wouldycu project «J;,» result world bo? 

’.•oC.'wd 4 bCJ:.iu.’.biI jIA..'. L V.‘ : *i< .i indicated r.-y prefer- 

e ?.v* Vu' vis-.’ ;:.«e d !~e :v. Leu Jean J.ixcn do 

t. vi : <i -I*a.*.3 ?.»i y. 


■ yum > : m>u ; • ; .j-.toss 1 bed tne 

a: v :rir : *fv.M .*•. i.: ?: oC Mi it here, today. 

JUDGE KYATT: Yes, sir? 

! ; . »Id.’. !v ikt.'- j i Gaining. and I aro witu 

’ ; ov -. .• :!r.uvii Comply. arts’. 1 ^ou?.d i.e to . address this 




••• i«.c*cr f.r .leidc cu-.n. 


•■'.o said ci-r i. tin; i*':pc<:tc>. : >*.ci dc:iee at SO parts 
j/ur L'.\* vi. ru/e: : •-so in ot* r * answer fcc a previous 

ti ! u : t i.vi:, .:mc -neat's, tnar. or,**, percent . 

• , i 

: wruld lii-.-i t»* jink, .how i-ec-L greater than one 
} »• -vj:ccj;v, v-.-ui percent;* Ten percentV 

,-io. \:ty.) b yvu prr ;u:t t hi -a to utill hi.goer 
1 j o* uir;j mv.1 iivn, ''00 part; per million, 














' ij • J ) 


J 


I | SU'J 1 MZ-f;:; j>or l.'i lJicn, an< j x 00y 
/I J-,tOO party per r-'m 

? i fciiofc t- .. 11 Ion <?ed enter 


* J fc ‘ lcL iJ. fi*« record, ploase? 

S | . *ocrr, K schHLxonsi 
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,1 


"OCTO* scmjor.mu; t oo»- t t!lin( . r 

r I yea accuracy in h * * n an * wor 

I ' ‘ Ln nuch greater ti, , 

I * Ula » ° ,j g percent r 

5 Ij 3o.ao rcjici '• •!» i ■*■ 

I 1 U1C1 “ «»nd paper r,!-..!... 


5 II no.no pcjici 1 -i n i oid 

I 1 1C1 - « ,n <* paper caJ 

If °‘-•J-Oils iiere ii» , 

$ ij ext «l^etJ.«, s i had<icwn to/^-Tri, ./ ,0 WO 

7 I 1« and 1 W1| .. 0 0 ° nt ’ OVO “ t 

, H X n,l ‘ C * ou xxsted, and 

j lnfv t,l « record. 

:/.. 

'I * ' can 1 1- a 0 . ( 

,, if very well ’ j rvtur.io tic 


,i jj v '--y wui) 

I 

,i: 


‘u,Vj T Aro fc , 

' ,0 ‘"* y J ’irfchcr Scions*, 


" i! 

not e tJ: t t ve 

ir '~ 'mitluzj 

iivor 

14 j 

^ I'" .... 

. . V ’■■ «• - jo 

■•C r i:y.|t.v j 

or- 

la - j! 

i 

■ ‘ fJ ’’ ^ --at-.;: lv 

very 

Prief 

io Ij 

-.lien. 




■ ft ° J -7U Jtsficnvrj wi 1 *, very, 

‘•‘•'-o 3/very brio* „ 

atd *-•"> Hyatt. **?"• 

‘./IL 60 (. ;; nano ( s , Tohn r x 

'•if ‘I, .Vci,/ J.I1C7J.vlTicl 

* J .14. t 


. !l 

if ^ uCiTO «li‘V -*i 

u j n,,«, ... , .«.e functions oi tne 

" J ' ; ' M *‘*‘1! .?. t.y h.^ 3 4 

ll , ‘ ,n ^ J*ecincj'i? 

* S »j ‘ " « >a KRiViJU..-, - rr 

j! • tiic j = v . . . * f5 * ntVa An tho Actions of 

*•* jj " *'• 1 1,1 “ •’’•an Pei;: js? 

•<j Ij • *«' CtXl.cr: vein,. ' . 

{. J, W?. KjyvYUiri . rp) ' * anirnal s testod^ 

.11 TOuld dopend " :at Ci » depend on many variants. 
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1 | Cl- *rn-.' lc ot tan diet, the, Rei«st> cm, thu insults, the 

2 j lJ - J7> t!iai * • 1 --o taken > and all these sort oi* factors. 

3 | • There or<•. approximately 20 or 30 

!l 

\ j to *-* £.,r iir.an livc-r functions; 

i 

5 jj IMCVOR KFAYUlLh: Yes. 

ft 

* ij a ' !LlaI - - f C|,C£C tcr-t-4 wotu puttonaed on tin 

? Ij «*»*. ««■«* subj«ctad to vet, would ti»y novo sisili , r 

j( 

3 jj lAV ' r 1 ’* vu;t * wa? Would they sltow t hone Tunc: ions? 

? !i • >h J ' J,AY,;ILL * * 1 sc* what you are getting 

•i •* 

, ;! 

•i 

1 

i |, i/K-y .t*y oi nuy net. about ax;; or sever, years ago 

, j| ir.xru a very eIoannt symposium hold in this very area. 

** 

1 | rtiaroacclcgy, ’ n,, u they hove, j. n this 

....,, various 

• ."«■"** Kitl. / different agents, going 

whole 

the/w,.., :;ro. M the frog right oi. up throaoh rodent to man 
j r: fii “ li - ,,iCnA - e/ * * n,i c£ »ch one of these has shown a 

| r,li;;h{ - v » ri «*m w5,or *«• *« talkinq about liver . enzymes, 

|j U;,: *“*d St;/''.; and that sort of tiling, 

jj r.1- cujrjn 3oeu bacrx to an earlier remark I made 


v-'.v:; 


V • t ■ - 

1 v '-*- 


• 

?a 

U .o bJOV, l,i 

u 

rl: 

7.0 

about pi ., t 

71 

72 

Jillt 

there are 

«u;UA\-<ri j t.-io\ 

1 

?3 ! 

1 

:«• 

• 

24 i 

tested, those 

• 

• 

a :i 
‘ lj 

* -, a jc r f. s ; c 11 

variations in 

<4.. . t 



ttere are - -~ 

acdzvariaf;io:perhaps in strains. / 

!1 C.:idLC»f. in tile case oi the rats that were 
,, only a minor variation ,. t are tn.ro ....no 
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•jCC'J’OK • T 

, . 1 :aVO, ‘ 6 «y clinical 

* *'» *ly tun, wchaw i. a . 

.Mta. v,.. ... . 18 t,,u tu ">°r 


j *CU arc talking aoout 

| niociicMicai effects 


biochemical lesions and 


1 iii* iji II * i l*ii t 

■*«-. 1 « talking about basic liver 

I function. r 

| 

i'oc.Ok 

function tests .... T , 9 ai, ° ut “*»* 

--- 1 «*U - SOOT. biliro„i„ aiu I 

. ~ enact this. • 

>• »uu any or tnat data in the animals. I 

1 tt “‘ Wa, ‘ W,1M /&U 17^ ««-t 

— - arc .Cite similar « rmilary 

; ; 101< “ OU; “ 5usi>nct tnore Bigilt be I 

" fiS “° ft a *°" 9 ti,e SPU — - -oag tsie strains?/ 

*'* './hat i «t . . • -- I 

0 * w . . L 1 lCidonc « °£ onejiflarcoma 

ive.r in nui.an baings? Thu ind i ■ I 

iucmtei.ee in the popula- 

lion? j.j littej a- | 

e nrens as a rate liver disorder. ,| 
IWfCU KPAYOlbb; That's rl», ■ . 

UX: ™ *“““«««• 1 funk , can talk to tnat. 

“ haV ' 3US,L CC! " Plntod a aurv °y called the Third 

National Cuicur Survey i,, . 1 

/» in ^/)a.cn we tabulattid s • I 

sauced tj.e J-nciuence 

. . d ” C r “ *» * *« Percent population i„ che 

~t»«u.s 9 o%for o period c f I 

I v-w.ua ct tireo years. ] 

1» this ten percent sample over?threo-year period ' 


'■>oc,u::u. 








* 



had eight anqiosarcoma3 of the liver reported to us. 

I don't know your definition of rare, but that: 


qualifies/for me. 

MR. GiiliLCil. I don’t know the definition of rare 
that is wny I asked. 


JCCTOH SCti* i C1b!i l'i1AM 


And if you elini nated those deaths 


HR. G! IdLCil 


that were related to working in vinyl chloride plants, now 


would that number change? Would it be reduced by one or two? 


Or significantly reduced? 


ClIi'H’.IDblU-W'M. This is now being look 


into 


to how many of these were vinyl chloride, polyvinyl chloride 


I. don’t know it 


lion, what would you feel would be the 


he human being? Taking into 


equivalent response level in 


uouv wei 


Tnen 


blood in tae body, arc 


rate of metabolism# volume of 


nc! .things like this? 


have a basic relationship 


JOCTOP. {SaiWSIIidlUIiU: That is 


question Mr. Gehring asked when he sail would ! caro to esti 

the risk 

mate how inch greater than one percent/would bo at SO parts 


any a*. 


rocord 







.bet i''.s i. cmark that my conputations are 


carry 


with then the following statement• 

.1 will sort of guarantee you that the risk will 
ue loss tkcu wvatovur tnc stated rise is. I am stating an 
upper rise, 1 guarantee it will be loss than that. And like 
all ijaa::.j UciiJ, it may not no Id 



<1 lillCiiTj 


I just would 


and that i.s tv.y last question. 


Like to clarify that. 


I m. not clear on your answer. <ly question was; 


i 


if 

you ua-J i 

50 parts pci: 

ft-i liion response 

level in a rat. 

is 

the VO \J: y 

w;y tiiat you 

can reasonably e 

stimato if chat 

50 

parti c-;r 

iiiil.lioR will 

elicit, the san»* 

response in human 


ociag:-, or will it be at a higher Level t 


X ’ict net trying to be deer you up on * levels, but 
oh at .1 -:um saying -- l am not crying to say, ycu know, that 
tia* eiiff existed at 50 part? per million, but what I am 
•saying i ,Cf 50 pacts per million the same response level 


Ir hur.ioi beings;? OK,, recognr zi uc tie difference in metabol 
;sw and s.'.x.e nr.ci every tninc? else, i» it n higher or lower 


ic; v* j j. V* 


Lk»CTCH SC WHur.PJiMJ: 3 would be amazed if tney 

wore the run#*. ..'hither it will be n:.gner or lower, I don't 
know; 1 would suspect, in terms of industrial exposures, 
that .since ’.he rats were exposed for- -- what? — 52 weeks, 
which I would guess is roughly about a 3u-year working life 






>.„i w.«c exposed suvon hours a day, five days a week, 
I would nope tuat t..„ ruupor.au rate to nan „„ 0 

twr-.o.i i„ those faetoru* would u, loss. since by and large, 

...oat people don't work/the particular operation for 

It year.;. 1 woulu think that they .jot somewhat of a lower 
1 oV.! 1 o/; o xjioi? uru. 

tua 0Ot '■ wmm talkin <j about this you begin to 

1, 5 .’' k>s nC ~~ in 11 lov ol of exposures, are there 

teal::; of .*PO.urc* ta a peak exposure - is a level twice 

.... for half the tine as oae as a level every day at 

•ialj' i.ig.i level? 

l “ 1 '"° Jr ° that are not resolved. i hate 

tC *** ' mIo£initc “ i,d vague about it, but that is as 

Oi:L i jij. ti \ tii# I can lj>?- n««f f l . i 

But that s my current knowledge. 

•Hi. O.lhhCi/i xaot mo come in the bubk door. 

N a i»B parts per million level was an efficacious 

lovel in a rat, what would the efficacious level for that 

W ‘ , “ y,we U «* VVfl «* be in human beings? Would 

he w. hi lie to take - or, generally do ycu find tiia t the 

re:;; ....30 that you are getting in the rat in a traction or 

a multiple of the response level that you got in human 
beings? 

>lCr0R SC:Ui;IdI;1 " ,A; ^ '«>**» vere looking at drugs, 
ai.d wo ' ore looking to see wnat were efficacious levels in 

htfW,m '' V ' C 1 ° JU ‘ WOrk tow * rd levels that produced a given ' 
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amount - these are anti-cancer drugs, so you can work with" 1 

fairly toxic things. You would work with drugs that produce a 

toxic level, kill ten percent of the rats or nice that we're 
working on. 

U ° woul<I u,Gn tal:e that level and drop it down sub¬ 
stantially before we gave it to a human, perhaps cut it by as 

much - anywhere from a sixth to a hundredth, before we started 
working on it, and then very cautiously increase that level so 
the general impression that at least the physicians treating 
cancer patients hove — now, this is in a different area, 
because you raised this. 

MR. GMELC1I: It is a good area. 

DR. SClIIIElDEPJtAIJ: The general impression that physici 
ans treating cancer patients have is that man may be more sensJ 
tive tnan any of the experimental animals, and therefore we 
ought to start at least trying out these drugs with even posi¬ 
tive action at substantially lower levels, so that we don't havJ 
the overwhelming toxicity in man. ! 

MR. GMELCJI: All right. Thank you very much. 

JhbGE MYATf. Aj. 1 right; we are going to take a very, I 
very brief recess, 

• nefore we do. Dr. Kraybill has made another submis¬ 

sion, and so, to clarify the record ,Mr. Reporter, the first 

submission, which is marked Exhibit 10, w'll be 10-A; the sub¬ 
sequent submission will be 10-1). j 

i Inhibit 10-D marked.) i 

inrief recess.) J- 

JUDGE MYATT: Dr, Hyatt.< . j 

to „ „ ■"«», nelativo to my qualifications on respira- 

ory protective devices, one aspect of my employment was as I 

• 

Development ^ " 













rvi.i.£>.y on... [ up, now utiI f-employed, .in industri al hygiun? 

consul'-ant, rouidancc i.o.» Ala*nor., Jew .'lexica. 

1 'Kivo served as a .-*o»nlic c of the Joint Ain A ACGIH 
1-ospjz itor Coiuaitteo, was editor and contributing author to 
*-*• ' •<». , :ipiratcry Protectrvo bovices . lanunl. 

i biJjevo it is worthwiii In t.o note tliJt a lot. of 
t »_* ./<-r. r i . j . mg to respirator busting and ovaiaition 
tu. . J an- tat t*.t: jjAitcu i.i and > endue t.ed a intro l.’JuO naj 
<.n ...... auspice:- ul tno ,\i ut. tue jl.o:; Alau.es Scienfci 

fie xaber c.tcv. and in — July 1 1071 Vac mosill funded an 

°‘ i i -itor ruse.toil and cove 1 option t program at tue 

uos AI.Jiicj cientifie Laboratory. 

*'■* * *S3uifc of tno t.ori; sponsored by ./lOfhi, jonu 
of tne w to develop respii ator‘man-tost systems 

taat wou.'d »u*at rativciy Measure the efficiency of various 

Of f pieces, to develop quality control to 3*• . -ctiiods 
lilt.jf, uc*tnf.’d.i and syjtcria navu been developed and • 

del: *n?T-Qd to t.ie id'.fi: tot;ting and certification lab in 
Morgantown, !teat Virginia, for the last two years. 

r further would like to pete that J w.j:.: not involve 
in lae rccci.'nend-.it.ioi»3 of respirators .in the vinyl chloride 
standard. reviewed this \n the pout ton days, and I have 
ueu" asked to give some basic con.nenta relative to the evalua 
tioii oc %i? respirators recoiwuende J in the standard — now 
effective aj i they against vinyl chloride, how practical are 
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i::ioy I o ....‘j. mj , ; i ov 1 on*; can one work in those devices, 

/inti l:w> !v,;i.louiljty and cost of such devices. 

l vill conclude by Making reeoru;.endal.:ons 
v<:» ter;. i inter:; for protection aijai.nr, t vinyl chloride.* 

Teona bo based on approved device? that arc* available.'* 

: would first coruncnh on Section c or the standard, 
anti I. riot-m t.iau the continue'.: * Uo.’ one! pressure -demand 
>,! re I’l? Jlcru are proposed J ccod :m riJOSil recor.nonda - 
tier, j : i ii iurtnei noted f.;at ilOSH has observed luakacje 
• n} ■■.. .•'"a?, cisrtridne respirator.; it high concea Lratxu.i. 

..is '.as been Vi.ri i Lad by hoi.von and iiattar at 
’ J • '• • r ’’ '• iviH.’.'.'jii; i.a oratory; thoy nave tested .in-proved 

ftu/ tr *e»*ercl bund* > I 3o.lv. nts. Tnoy have 


l.» i 

1 

o . L;:< 

C* . c* t.’ *:vj .'it «:>. 

conceit r. at 

ioi * cl 

1,000 parts per 

»i 

•; i i 

*» 11 «*.-.• :. C.L: oi 

ids literv 

a r*i.n: 

to. and they 

1 

.. 1 

.0 • 

1 1 . : . .i 

! • ro !-/h or one 

percent ir. 

3 . 5 ::a 

nut or; . 


•.cy dropped their tort wnu*ntrotioric to 125 parts 
.I! ■ , lac, t-fjt.p found n wrea’-i•;broufjii of one percent 

in ton to '-V’i.'lvc minute;;. Tne voiu..v. c,t tiio sorbent v>ac 
J *U. t o J SO »•..*. i j 1 i tors . 

Titiu is the t ype used in the small cnetnical cart - 
ri -J fo rosf.'j raters. 

Vm: imhjvuri.il ruo gj;i rani \ no not . entc-d by 
o., :on; tii.n contains c .t least ••• 1 y a thousand /dli- 

1 * * -•* * •)f .5 * r.. 


2 ft 


J.■! ; 




r 

t. 


m 
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' 1 n ° to tlli3 to tlu; 1 urtllcr verification that the 

2 available,' ap proved. organic vapor chemical cartridge respira- 

S tore apparently are not satisfactory because of their very 

4 I snort service life. 

5 ! J “°“ la * ,oto tllat ( -»o deserved leakage is no justi- 

s | fiention to eliminate a demand type atmosphere-supplying 

’ j ru:iii ««* no tl is cuss ion relative to facepiece 

( i lo.iK.u7b- u> t.iu standard. ~1 

j * 

l would note that the t. 33 t Methods and data that 

we iiave devoid under Jiiosi! sponsorship are available to 

j test ears. user, to assure facepiece leakage less than one- ’ 

| tenli* |iu? f.T' p,, 

[l would like to coi-utent, under Section paragraph 

*’ *“ A4Mve to th£ rour ‘W«* of respirators.tlwt have i* e » 
rocOi:.l.... i>i<eu. 

T ; 1C fir ' ;t '^-vif:a is a positive pressure full f ac «- 

juucu, self ••c>atei«eU bccathin-.j aprjjjBtus T]li .. , . , 

.i f AUiu is equivalent 

. lOtilly to I ho second dc/Lc- do -c-i I i 

| c " because it is assured 

t ‘ IJl ’ L AS iJitenUoti to Lo positive pressure 100 percent 

•of tne t.wj in the faceuiice i JV .. 

y J-our j. jviuq a positive pressure 

full facepiece f-ciiA. 

Ihern ate note that thini: this is a chemical - a 
U.O...O*, fer example, a self-generating oxygen mask; our 
tests hve ineiccd, and others, that the Chomo* will „ ot 


: LmL" « 311 U. the facepiece.- 






'.t ro.L, one jH?rcui;t; cf. very -wavy wcriiloada, we have noted 

““ UlUa “ ' i,,lY 50 «*» «“ Hm i, pocitivc prousure 
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supplied-air respirator. if he loses bi. air supply for any 

reasons, Wdiately he would have to jerk it off, and would 

lie lOoc nia life in some concentration immediately dangerous 
to life? 

This has now i. een applied to materials, perhaps 
| like vxnyl chloride, and certainly like Plutonium 139 , that 

j "a,, a loivj-delaycd effect. I was a ,«-.r of the committee 

j that wrote the Prior icon daticaal standards Z-3C.1 in wuioi. 

I It is noted that very hi*, concentrations of Plutonium may 
j lJU iMM-.'diotoly damp* ou;< to life. 


[/note tiiis only because this is the basic classi¬ 
fication these two devices roco., wended . „ ouU 

normally fail under. 

My later recommendations for respirators for pro¬ 
tection against vinyl enloriee are based on the assumption 
that one part per million of vinyl chloride is not immediately 
damioroua to life on a delayed basis, be it five or 10 years. 

,:n “ r,:;,cU<w ' i» it workino in these devices? Let 
us speak f .ut to self -contained brea«m apparatus described, 
there are three devices approved for 10-minute life that 

fan in the category of self-contained bre-athin.j apparatus • 
pressure-demand typo with open-circuit 

Two cf those devices arc available with’choice by 
the wearer to choose between pressure-demand with positive 
pressure in the facepiece, or demand. Which means a negative 



¥ 


I 

I 

I 

i 

■ 


L 


!K‘u ;nu;i; ;a Cue facepiece. 


[® e 28; 


la ° ot:,cr ,! ' Ui!U *acturur has a device that is avail- 
aU, owl; i>. prouauro-Jo.ui.a, hocauuo tlwir philosophy U 
if it .« *J.u;pcrou8 cnoug.i to insist you w«ar only positive 
prcuuio in Sue facepiece, the wearer should not have tne 


caoice. 


1 nol ° these amply ‘or the xcoord. 

utiVxCc 5 . i_- the/ ware ;.o be uscu j,n large 

nu. i;cr.i. . um told by :.ee resent at j vua fro;;i industry. would 

ro'iiiir..' approximately two yew*-:, to deliver , n 

-xiver an adequate number 

{ fir vse in industry, ns proposed. 

I « 

; '** ° v C03L »l-r^oxiii:etoly *41io, dopending on tJ.e 

'|Uui, t l t j')!' t)0/ , ct c': tot r. . 

CO uevico*., T. believe, for routine work, are 
A ‘ r> It Must hi remembered that't-icsu arc tne 

emergency devices that are u;;ed by most fire depart!:,cats 
thrown,out the lifted Scatoa for emergency use*. 

iloto nave been certain instances, for example, 

** fit ° j ' ! LJ1 " a!:w, 'ic d,icr^y planes, in l‘>70, where 

t5KV *‘ c,y wncciit.riiti :*n-i of Plutonium. -hey did have 

to c,o in and work in SMlf-c ntained broking apparatus: 
t.,oy wers uic'hly trained, — they could work only 30 minutes, 
and would ,wc to come out and spend five to ten minutes to 
put a new cylinder on, and then they would re-enter to do 

W ° rk * ’ n ' J U1 ° C ehAr> wiUl ' of course, an impervious 


1 






1 


3UJt over 


the self-contained breathing apparatus. 


&y £8 


The weiq.it, it would lie fatiguing. Certainly 

I 

they weigh from irS to 3S pounds. The unit, as I indicated, 

requires extensive training; tiie Uurcau of Mines, of course, 

trained, 

lias Mine-rescue teau.s/ which covers many days of a training 
course, and they oi course use the device approved for two 

I 

I 

hours, or longer, prot ection — not just because t.ie devices 

t 

ooscribuo are considered by the bureau of Mines as auxiliary 
i device?:;, not for* wine rescue, but they do require quite 

i 


i. 

t»% « 


25 


<. ;; • is v*- ■ r anon-.!. 


M: re-quire- extensive n;arr.benance.. 

Vuose devices have to be --- and it is recommended, 
r/'i'i by tin* Manufacturers, tJiat periodically tiiey be sent 
ji. or >o ootablisii your own service Maintenance. Many 
1 :.{•(•.} Uw>i.ng tiicw e>. tvr::ivcly r such as Gan Francisco Fire 
-•epartii/'"'*■, nave their own maintenance !cn and full-tine 
cs this *. u *?* of work. 

would csttic:* >i that they would have very poor 
'..or .or -ccoptancc wi Ui the 3C to 3G pound self-contained 
iroaLJnuq apparatus, so’-e will refuse to wear it, sone will 
i.ave oiaur. trophobia. In our tests of *»0 f i reman,which are test 
subjects f U'i!ir.uuj all types oi self-contained breathing appar¬ 
atus a :*1 these were oven trained firemen, when they would 
put on a device teat tiiey were not; fcn.iliar with, tney 
would Usihic. tney v/oul.l get claustropiiobia. 
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L£ * tr t,ia,,/ £ :>r Pi ' /RAoi ocjical or psychological | 

reasons. i 

1 h ‘ IVO be0a ftS> *° d ' :f w lo "<> tiioy could wear those I 


cioviecu x/ithout excessive fatigue.1 i 
*'° rk in U,1J a *® a that ucuid point out 


* air. not aware of any 


we ii# I would 


i point cut mijc too ma tor inttri /-l •, , . 

> luarc^i. i.au much, and my work has 

j always ijccx, to oncour.Hio or in ;j m . 

inJ "' tf ^t manufacturers cone 


U ' J with respirator:-, 


that are pucifyjnq respirators. 


t - 


j of bwon,- •*roixtiling reactance. 

r "' the 

- i«d. «„ ,,. ;i:trt0 to 

j :wci:v tin. <u-.rou.5i! Oic riitur or tiw 

ur.,uu rjoai.5 . havu ouua „, atlo in u ,. ( 

«~ 4 . NU» ... non louur .tundra, in «, is . we , Lut x 

j| VOUAd JU ' * ha “ f ° r **«"«*. Li»- types of devices 

I " MCrib!,J r ' JTJ;rU 1 tn •'• 5 "»«« <* positive proosuro in 

**il© A. tlCriJp' X „ 

! f . hfl^r r-u.h? j,viuir ; .»" r ■ 

J r "* - ' t,, '° uo not have any good 

-«« fro, r-iyniolo<|i*eo an «, Uov, **,, foui nu , Uil; , 

wouu. fcrin, on . work,*.-, over . loatJ K>rioJ of H-i 

'■* ****** a ~ a 1 “cuid nice to comment on,' 

tiiis is relative to mw./'fin. 

‘ or ’' cc tac;i !,, paragraph 4 , 

f, ‘ “Miiiceiianco aid r«pmr. 

hii'j 4 iidicat.ee .-n.ri ■* _ , 

- *nd - p.Uuphrnso/ that for mainten-. 
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utu>.: >.ul r i :~j air, a whole-body ai r-supp 1 i.ed suit impervious 

♦ 

ic viv ' c.iloi ldo and a respiretor specified in liubjcction 

. 

G v. <rr.. 

.to*.*, mis really urn ;t :,ss a lypog rapid cal Mistake, 
i cCf’.'j.i' '/.m * i. Lu< - !:i uo tl > j . would ask ii c.ioro 


! CtV.'Mi- 

n * t 

wear j 

•..’a.-; .! 

-ii.il 

.•rin pi 

.".Cv'J'ii 

■ pJOV 

»«• 

£. 

ta* 

•; i t ; i. it.: 
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• ^ .rt; o 

11 presuutd 

!jj'‘ v!-. 

• i : :'i. » Lot 

cuy ro j :Sii 


'.is'' vtc ■ i ; :i. . Lot any re j ton h.vs cij r.noply was cut. ct. , 

1.0 ■ , in \!J oscaf O Wi till •.it OH CXpC Cl» t'C Vhaf.v/OVCr . 

j;, of’fik isi'jo»ia i* •'»/ .tup} < i • <»x r iv* ►, i:; po.rv'i C'J3 

, ji 'tr.hiOJ, -* .1.3 net .ipr.ovcc! by tint bureau of 
:?» .‘iOfSi: more piMoct.ion ,vjaii>' 3 t concentrations 

\.riit.c 1 . ,* '>itrjonus kr .lj.ro .sijvpjy because, again# 

ti-e jjivjsi'j; oi failux^^} 


ijiv, t.jjt*!•, /. think Lin.; 


hjeiTTwouid I ike to 


conclude 
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r<-coj* , .r.tv?ndations 
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•••.' chloride, ->ut ».» 

U 

* 

M 

1 

1 

J » •> ». *> 
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21 


delayed ac 

lion. 


*<\lr.o, r would iocc>o;.er»d only currently approved 
A.'r-iiabLe tiovicoti, mui naseji on t.ust results available 
to no, and those published, relative to solvents for protec- 
•..»o;i !»<■!.i Mint •/ ir» } cui , J'*itio, and SjW. oi. fi car Iy j oj.\ toiorrxng 
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« to tne 'U:v,ce« used in approve clinical sartrid** respirators 

'' I ° C *** * WOUlJ POt an air-purifying respira- 

3 t0t “* bccau - 5 ° 1 h «va seen no evidence to indicate 

M If • i • 


* 4 i ‘ - J - j L ' Tl - adequate service .Ufa 

I 

^ ji - «igU»: comment • - i 

I’ 


* 6 5 ,ig:,c '- cwent - 1 «•«•« •Klin, for example. 

fj. , 

6 jj " Cn f ’ V " ,VV> ‘ !,inuto SflvWc!e ***• — well, correction; 3.8 
' (j " ? ' r ’ e * l 1,000 ?' c ' rts t ,er million. I would like 

,r>l " * i;C °‘ ganj vapor cartridges tested and 
'' I “ prr l r '' ' h ' H « bureau of .linos,. nor? M'liSlI, was tested 
,r ‘ j! a?,ai ‘ ,;!:: l ' 3G0 -P* ts * er of carbon tetrachloride. The 


!! li 

senvi - ' Hi;,} of this ensiJy 

t.orJ>ed solvent in 

77 minutes, as 

i! s 

l Ojx.r,-.• »>., ( 
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So, J.] cc.s\iii. tions 

'dontical, you oet 

7 7 mir.utos. 

“ 

cw.pur.jd ta 3 .« y vhicl indie* 

r.cy tS'.*rt t!\c sorvii 

life is not 


• f i; jf «a:Vfcju3tc 

"" i 

■ ‘ i ’ C “ ,U0<i '' anS *ec-* 0 pport*« research at 

! W | ^ M a '°' S * ' ;i ™ *-r- »ti.l j, iy , , 7 , on 

« I y -1 on over 

1 k* |S 4 fW 00guanti:. ;J < v* . T ,n t- • 

! . j • U ' rK,1 ' w ' tf.e face-piece leakage 

• ct tht« indicate, baaed on 

,V' i 70 the half..,,* el£ieien,ry (t>r , n . 

,i ' {{ y tr 1 *-ace si^es and 

Mi ■/ . ; . it I !3h *■'»’"« w*-»s r 0 porcent. 

■I ■ : “ WOUX '’ * iV * a •»*"«- ‘-tor Of ten. with a 

■I \ i 23 n ©0*fcive •Jrc:ia.. ue in the f»~« . 

* ■ ' |, . tee face-preee. The protc-cteon factor is 

1 7A jj brougni; U7 f or tJjo f j ... 

•nt tine in my discussion, and I did 

23 j wren to refer tc tim standard under 'iecticn • 

..| •• OCtl ° n - su! ’Paragraph 7. 
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*i t*i »*_ to lw? <.nte rod .shall first Lo 

i! 

vonl i l--itoe -vr. n ‘>::Itomd *;o h.hit the cMiCintincion of vinyl 

i! 

c 'Icr i*\.»*; mdurv.d ts the level within th® protection factor 
it 

c ti>>: i.1 i »•!. (ro protect-ivr* equipnt.ut- 

i! 

jj l v'on.Vu Miq/C:r.t ti***i *•* this ter?r» is qoirnj to l»e 

ij 

u i<-i.»t the d , it. rusl he rtef. in•'Sf 1 * A nrotection factor 

!j. 

. c \ I'M'.**:* ci the* \jvol€iCKx%:t cifi*or« ; cd and is 'ieCincc! nn a 

(* 

i 

oci'ci. ■: ‘ : r of •ho mbi en«. .tir conce'itrntion divided by 

•t . J 

jj 

!i <•»: xt 1 i «' '.oil )■!'.. <!c the- Cnco-t.ic;o * oC the wa.ircr of a 

li * 

i * • 

fli . * , 

? 1 IT.\ory :n r-‘Uv;t LVr cJcu'ic* . 

'! bxcnxMrvr th«* haif-nofth then by he tests indicated. 

il 

a 

r.ati :ft>' oction vector of ter ,with/iv-oa ivo proa sure* of the 

ij 

1 ■' - r > * 1 <■“. and '.Its '•opl'.ov i;o ni* pn'Ltv..nq # it a3ao 

r 

It 

li'pl 'i‘> .*: s'itm.i.• cd"r.i r rc-swi rptcr operated in t.nc* demand 

» C7* 

•; 'V/dvi v, l i: the c* ,, oatr«Vo is i *•«•.:• fret* oioue 

j 

i; ’!’* (t l 1 fiTe-snc'iir. which is easier to fit and fits ; 

'| 

a./:o'j>:•! \'\r- pt.-ripbor/ <■! the £**<*o # has on over-all efficiency 

i; 

|l < f pc vcint. relative to fthir.q efficiency. This will give 

jj 

yoi a p.j cfcnct jo*.p fa pi; ".H; v i f.h i neqat ivo in the facc- 

!j i/jerr-,‘1 

!| —■ 

• r mctr..lne.;« of Lhe j:roLection factor# which is 

!! i . 

jcu't;n:.v»y 'iv.:i in Uiic Atonic Pncroy ail abliahiients, for 

il 

|! If., .*, rr spj\n!;; r with n protect inr factor of 100 can bo * 

•l 

i, l*P'*d by n iwarsr ur. to !•»(. t\!»«g th«» T1V or the MPC of the 


< ivur ccotvn:nnnt, in' 5 he will only breathe ore tJPC or one TLV. 




This gives an indication of its use. 
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j| £" AU rl ® ht ' v ' ith «>ese qualifications the basis of 

| “ y “““"“'Nations, my recommendations are as follows — 

j| and they are broken into three basic categories- 

| 

j Per protection up to 100 parts par million of 

| vinyl chloride» then I will give those for protection up to 

j 1 ' d °° POrt “ P0r vinyl chloride, and then for 

| protection in concentrations greater than 1,000 parts per 
million of vinyl chloride. 

j! 

I * flrst “tegoiy, for protection up to 100 ppm vc, 

j| thlS 18 a0amSa 9 She detection limit of one ppm — one. 

| * tyr '° C S,,PPlle<J " oir respirator demand type, with full face- 

| piece. 

j Because of the to deity of vinyl chloride, I do not 

think that a half-mask face-piece should be used with a 
negative pressure. This applies ternary other highly toxic 
| materials, which, if you're interested, later I can give 
| example? „ So only full 'face-piece. 

ftem 2 . a combination type c supplicd-air 

-Cjf'ijtifcoi:, denari d typo* wif-h fn 11 . 

yh * wxci, tull-face-piece and auxiliary 

self-contained ajr nuj.ply. 

It0,a 3 * ° pon self-contained breathing 

apparatus , in demand mode, with f uU faco-piece. 

All of theao full face-pieces with protection back 

to loo, therefore they have to ho n, n jp„r , • I 

> nave to be limi ted to use up to 100 ppj 


>s 4.«A n J. 





° * «"• detection Mi.it of one 


L 232 


go not apeak, and don*fc ask no any questions 

1 tale what, is written in the standard and 
t Jf.r.he .:,y - c:«ii.vnamiatio«o thuUy.. If it is s one thing else, 
fc->ey tea always bo extrapolated, i am giving mine on the 
basis or* the. ef ficiency tests or» the respirators. 

• the second classification is for protection 
greater .i-/.,, 1,000 parts per million of vinyl chloride. 

mu:: combination typo C supplied-air respirator, 
prssnu.-f .- 'pup i type, put with full facepiece, with auxiliary 
l-.r\? nod air supp 1/ . 

r ' ;< *' Opoa-circuit.. self-contained breath;rig 
•;.prova..:- in press::re-d*.;inanti i:o<‘t., with full facepiece. 

Pardon re. Year Jlonor, I >.lo think. I shipped a 

ca teqo t •• • 

The C; jc.t category war, for protection up to 100 
parts per million, -lnd j was indicating the second one for 
promotion up to :t,00( ppn, and I believe I was reading 

• f;.c greater than 1,000 ppm 1 apologize, and I will 

g*' bio 1 ; aid correct: 

? cu protection up to 1,000 ppn of vinyl chloride, 
tec type Gupplied-air respirator con .inuous-flow, with half- 
v.- uc :;e, lull face-pit ce helmet or hood. • This is a 
-i lev device, with positive pressure at all times. 
Inc cm r»l catenary should have been for protection 
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greater than 1,000 ppn of vinyl chloride, This has also boon 

e 

interpreted for protection in unknown concentrations for entry 
into tanks of: linited-cgross situation. And I did read those 
if you missed them, I could read them later, 

J. 'would like to note that if a sorbent has been or 
is developed that effectively sorbs vinyl chloride with an 
adequate service life, the goal l would look for would be, say 
eight hours' service life at 200 parts per million.. Then I 
think that one can consider, as far as our air-purifier 
respiratory protective devices; such as a full-face gas mask, 
chin-style, lower back or front-mounted canister with full 
lace-piece. 


one could consider a combination type C supnlied- 
air respirator, demand type, pressure-demand or continuous- 
flow typo, with full face-piece. and air-purifying sorbent 


if 


cannis i.er- 

I note this hecause/this respiratory protection is. 
required at «* 11 times, there are always work situations where 
the workman mist, novo from one level,, from one station to 
another, at great distances, and be must disconnect somehow 
his airline respirator, whether it is positive pressure or 
whether it is negative pressure, arid have protection while 
he is moving. 

The No. 2 device recommended in the standard, of 
course, contains that auxiliary air tank, with a ten-minute 
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supply. 

Availability of that device has only been, l)y the 
one company that has approval on that, a hundred of them 

made, and it costs about $450, there will be two years' 

* 

delivery tine on that. I note tide because of the importance 
of considering the sorbent if one is available. 

A man could still disconnect the airline and breathe 
through a sorbent, if you had an efficient sorbent, and move ‘ 
to his next work. station. 

As at as now, he would have to wear pressure-demand, 
supplied-air respirator, with an air cylinder with only a 

limited ten-minute supply. This would have to be changed many 
times during the day„ 

I believe one other point I would like to note: 

would 

If a satisfactory quantitative man-test system/be used by 
the operators, by tile manufacturers, for example, for testing 
the efficiency of the faee fit, that is, leakage under simu¬ 
lated work-enndition exercises, to assure leakage loss than 
one-tenth percent, devices with negative pressure and a full 

face-piece, I believe, could then be used for protection up 

of 

to 1,000 parts per million/vinyl chloride. 

» Vil,at 1 am Proposing is quite different, and is only 
used now by many of the ACC contractors, that is, that you 
don't just run a simple fitting test, which is many steps 
above what most industries do, to send the nan to the tool- • 


V 
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crib and say, Hero, Joe, take the respirator and read the 
instructions in the book. 

! 

Hopefully, they read then. 

It requires extensive trainincr, which, for example, 
v:ith the quantitative nan-test system which we've been using 
for many years in our laboratories, a nan reports and takes 
tve hours of extensive training, and lie tests them alls 
half-rank face-pieces, full face-pieces — because you must 
keep in nine! one fact: all face-pieces, be they half-mask 
or full face-piece, manufactured in the United States are 
only made in one size. 


If -'ou want to ti*y to find a manufacturer with more 
i-hon one s:.zo face-piece, you would have to go outside the 
llnibjo States, and they are not usable because they are not 
approved in this country/^ 


The wock 

us catcii up, and, I 
prupo:. S'! am*?ndrv»nts 


sponsored by HIOSll will, of course, help 
can say, I have worked with then on the 
l.o Part 11. Thin would be eliminated,. 


Hut what l*i» iiayinq now, you could buy all of the face-pieces, 
set up one of these commercially available, nan-tect systems 
and conduct ^cests, and instead of a protection factor 

of 100 which has to he assigned to all, individuals with 
various sizes of faces, various shapes of faces, then you 


could determine realistically the protection factor. 

- is 



Than#: you. 
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JUDGE HYATT: All right* 

fir. Klein, do you hnvo any questions? 


KlJSIHs 


I hove just a few, Your Honor. 


Mr. Hyatt, directing your attention to the size 
of the face-pieces, do all manufacturers make the 3ar.e size 
face-pieces, or would that vary from manufacturer to 
manufacturer? 

!<R„ HYATT: Uo, sir, thev do not all make the 3ame 

This information was in a paper that I presented in 
* 71 , published in AtHA Journal on the respirator efficiency 
testing with DOP. 

Vic specifically pointed out half-mask face-piece 
sizes, in fact v/e compared them, and the only anthra-netric 
data known and published has been by the Arr .Force. Air Force 
oxygen masks. Take the basic, large, medium and small, 
which is comparable to a half-mask face-piece, fitting 
over the nose and under the chin. You will see that one 
size sold is comparable co the large size Air Force oxygen 
mask. Another one, comparable to the small size. 

t 

One, a very good • one, is comparable to the rtedium; 
and one is guite different than anything else, is guite 
v/ido, a half-inch wider than anything made. This would cover 
a large mouth like mine; when I smile, in some of these masks 
you can see ny teeth. Obviously that would leak. 

V^Hach one approaches it differently, and tries to 
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come out with the best designed face-piece that he will think 

one will provide the protection for the largest number 

of individuals. 

" U KLEI " ; WOUld *■*•“ »«* *"*11. medium. and largo, 
full-face and half-face respirator masts available at this 


time? 


■ f 10 

If 

f. „ 


■ 

1 


. * i. •; 


I 

" VATT! "°' sir ' ,rot at **ls time?] This type 
of information, which Nlo.su again has sponsored, the reports 

ar ° aVall ° bl °' «* d -cioping this for the future 

vorh. Webb * Associates, for example, in worhing with Los 
Alamos; _ 

->c - been a report published on the proposed 
test panel., 

so that non and women, that „ representative of 

at least » percent of the face sire and shape of the worhing 
population in the U.S.. 

™s iS ln tte futur<! - ft is anticipated that this 
amendment to permit this will be publish. Then the 

manufacturers are going to have to have some tine to then 

design two or more sites, whatever they think. The current 

thinking is that they will <t. 

y 11 let then come up with sizes to 

fit all men, all women, and only 95 percent of those. 

I-Tm.LLEIH. Are thero re3 Pitators that fit well, 
described as 6 typical site face, today? 

-m. IIVATT: There are respirators to fit the typicai 
siao face./there are no tools or ways to select the device in 


JC' 
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relation to even Treasuring the face 

How, yes, v.e’ve got into this, and it's been 

I 

I 

suggested, the only such use of calipers, for example, to 

. 

measure a face, is in the Air Force* And it's very important 
for high-flying aviators that they select the right size face- 
piece* 

And even v/ith those, I'm told by authorities that 
vork on this, there's some three to five percent of them that 
they have to make custom respirators, at great expense; 
nothing fits them. 



Co the average size* —- no one yet has defined what 
is an average, oasy-ficting face. I pretty much can pick one 
out after all these years of fitting them, I know where the 
trouble cones, 

| ***** i-IlJIH ; How, with respect to industry practices 
today generally, do you know the approximate number of hours 
that employees ’five been actually wearing respirators? 

1'H, HYATT? This varies widely. 

s Could you give ur; the range? 

.NH, M'.'ATT: The obvious anjiv/or, first, is that 
prior to the advent of Of.HA, there were not many of them 


wearing them routinelywhen they should have been wearing 
them; and they really only started to look at some of these 


places to enforce the wearing of respirators. 

One that I'm familiar v/ith and know about, they are 




I requiring the use of respirators on ali coke . at ali 

I -teei Piants. And they require these eight hours a day. 

These are half-mask air-purifyin, respirators they are 
using now. 

There is an instance of using then continuously 
during their entire workday and workweek. 

J 

There are instances where nan are wearing supplied- 

air respirators, where they are doing, for example, grinding 

tutting on lead, or lead-contaminated material, for long 
periods of tine. 

only fay you are going to approach your answer 

“ t0 ° Ut CBrtaln *«- 9f industries, where sene of 

these devices are used, and then each industry is going to 

Vrtry.. 

U °’ ir '‘ tlu ‘ y worn c °ntinuously? I really don’t have 
the answer on this, only . industry, by each type, and each 

type Of device. y ou see, 1 know of no one wearing a self- 
contained breathing apparatus continuously, except where 
there has bean n major accident.' And I noted the incident 
of the tire, with Plutonium exposure. 

The only thing available, and the concentrations 
-re so high that they were immediately dangerous to life, 

-s a self-contained breathing apparatus. They did wear it 
lor many weeks. There was no choice, 

hut they only „ or e them about two hours in the 
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morning and two hours in *, 

ours, m tue afternoon, and they had two 

ctowa, for oxample, to do the work. 

HU. KLUI1I: MOW, i„ your testimony you indicated 

that between 100 parts nor , r ; t, • 

Per million and 1,000 parts per millio, 

you would recommend a one-half face-piece n ut 

Piece. But, uncier 100 

parts, you recommend a full face-piece rn„,a 

Piece„ Could you explain the 

roason w\y? 


MR. HYATT 


Pardon me 


if I g 

* j I sure didn't mean to, i would like to 
>1 | that - I must ask you first, Are you , 

II j purifyinq c’enaid type v i*h , 

J ype ' v itr » a negative i 

" if 1 w>uld “*<* to rc-emphasire, 

«j. rt '“ plrator ' -'ith a negative in lho face _ 

II - nod °. 1 ' ,ouW "ot recommend anything but 

'\ | How, if you're referring to_ 

t ! combination uunrlieri—__ _ . 


* continuous-flow 


- race-piece suit, or hood 
category of recommending for protc 


times 


KLli'IIJ* Y°S Potllrl 

’ COUW you " 1 9lea„ from th f 

U,at you did recommend a half f 1r « 

naif face-piece. i s that right? 

MR.HYATT« y PS nri .. , . 

' “ ° n basis that there is a 

positive pressure at ajj Unno 

all times, and unless eye protection is 

naodod from, for example, the atm™ w 

„ ' atmonphero, a half-mask can be 

‘•ttod Oiui used with 

With positive pressure, and give as good a 


<> • 


.J ■> 
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protection a3 a full face-mask. It is simply not as stable 
on the face. Thi3 is some that those in charge will know 
which one is adequate and satisfactory for the individual 


use. 


MR. KLjjiiJ: Let's talk about the compressed-air, 

when you're requiring a continuous-flow — 

. 

HR. HYATT: Oh, yes.. 

MR.. KLEIN: Do you have any recommendations with 

respect to the sources of compressed-air? In other words, woul 
you recommend t* iking from the ambient air? 

MR. HYATT: A very good question. And I did mean 

to bring that out.» There is a requirement, of course, under 
OSilA’s use and regulation respirators, specifying air quality^ 
And this, Icr example. Grade D air under compressed-gas 
association standard, G-7„ Out no place in there does it 
say anything about vinyl chloride, it limits CO, it limits 
other materials, but Grade D even allows 20 parts per million 
of CO, carbon monoxide. 

I recommend on a Grade R, and I understand OSHA is 

considering this, because 10 parts per million I think should 
be the limit. 


Now let's come to air quality. 


j~There * 


s two consider¬ 


ations here. One is, first, for supplied-air respirators, 
whether it is a continuous-flow type or a demand type. And 
you have to consider, of course, the nunber of men. It takes 
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1 

a very large amount of air. There has to be a large 




2 

compressor — compressors are available — with a large holdin 

J 

1 


3 

tar.k, in case of power failure, that the men will have time 




4 

to escape. 

* 



5 

Ibis is going to create a problem, because that 




6 

compressor is only going to compress the air which surrounds 




7 

the compressor. And if you don't have sorbent sufficient 




e 

j enough to use air-purifying respirators, I don't know whether 




g 

v/e would be able to purify the air enough without locating 




1C 

it upwind from the plant, at some distance, and T certainly 




11 

think that the limit of vinyl chloride in compressed air 



* 

12 

should be less than any limit that is permitted, for example. 



13 

in the workroom. 



I- ■ 

14 

And a rough guideline is only — always been 




IB 

approximately ten percent. If we're looking at one part 



«• 

16 

per million detectable. I'm suggesting, now the air is one- 




17 

tcnt.i parts per million would be the maximum permitted in 



* ' 

10 

breathing air. 



V 

V • *• 

19 

"hi other na?or category simply is r.oJ f-containcd 



I* 

3 

70 

breathing apparatus, having their tanks full. They can do 




21 

this will, a compressor. This is available from commercial 

* 


d 

- * 

22 

sources, many companies are providing compressed-air. 

$ 

■ * 

. •% 



23 

wn3hed-air, or they are making synthetic air from liquid 



' * ** 

7A 

oxygen and nitrogen. 



• ■ 

1 ' «■ 

25 

it 

KLEI2I: bo you know about the availability of 

\ 


1' 


<* 






<* . 
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i* 

!{ MP ‘ !!YA,?,Vf Nc '/ si*, -t have not chromed JLr.tc it. 

ji 3 **'’ ] "‘ '* ovaUable in »««•• t porta c-J! the ifrited 

| Tf '•»** suddaniy naked. for oxo^lc, to 

I r,rr/i ' ,:! <*"»«>** of car,,™,*.,! „*, if nigr.,.. tax 

soro of xtoir £eci.Utic«„ 

!i 

jj ,Ml KI,E2M8 Affain •returning to tl.e sizas «.f fiiCe 

!| ‘ :OUld fuJ ° ,:,i, -°y er «****« a variety of si*c s of foco- 


' i4: ' C " ; frc, sever«i suppliers? 


" r VrViT! 


a .it j. 5 ". *;}•£ t I JOS dll t CO 


...r, lie,1 fov example r we've boon cioiric; 

’’ k*iot t in i,-cv«.rpm-pt laboratory 


V. i » j : 


c.'^Vsi 


" ; of order, C q by trade nano, and 

- :v by vTasb.i 17 ton, 1 m.* in *56, to o^asc: and 

««* ’«'* th. only „ 8y to protect 
Luy '" Clt ' f tile eer,mwi:cl»i devices, and fit the 
• / ••• •-•• 3 -- two v : ii.JK»s ere nev.uat ary: 

,>• a,, adequate: fi.l; the other i:> to 

o . • h.iw i'. co;*,ifortx>i«i: wear aeceptcmsc. 

/V: '* °* th *’ c *-*ian arc an instrument of 


torturn 


IU ‘ iiLKT;,S ac?;iip f i-ectinc/ your attention to 

ti • reco*r■'.'•i.?:,c Lour: that you've made, could you give us 

i.>_ .-.Mo?-at?on v.of.h respect to the- cost and availability of 
f Vf T-'-rnt.or/dovitr**? 


4 * 
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fin. HVA'i’T: 7es , I have noted this briefly on 


certain types. 

ij&'c *j y.'Crixt with tn -2 simplest do vice* a, keeping in 
mj'ic* ' .ui’Ji: 'iot recommended that any air-purifying respirators 

If adequate sorbent!? were available, a half-mask, 
c .ter>i •:. 3 - cr rtri. >.\n z'eopirator normally 1J.t> in the range of 
eight ’ ali to ton dollars, depending on quantity pur- 

liifisc!, 

I iull-fnee gas mask, industrial rir.e camiistcr, 
v'i’1 r*c.M :v, the znngo of 0190 and $150 row, I believe. 
it'r. hard to keep up wifch th••? prioeB, the v;ay they era 

woi'n up • 

rupplisd-ais: respirator, demand fcyps , with a half- 
•ji' -rir V <: tvs, yon might purchase. for 100, 125, you add 
30 to d'-'Uprr. if you put a full face-piece on that. 

Polf-cTOtclnsd breathing apparatus would run $450. 

lee;' tart give you an i*\-a of thu range? 
c i octvolly,- anything X rocoruroncel, -it fort of 
start*? at 100 to 15G riolLarn and geos up to at least 450. 

Ml, KLKill: in your testimony you indicated that 
you had an underlying assumption that vinyl chloride* was not* 
iinneuiately iiaRardons to health. If. vinyl chloride were 
itV3Gfl5.ataly liaxardour? to health, veuid your recommendation be 
change* T ir. any way? 
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c concentration 


p.VOCl 1 


Jit'XV 


c *: any 


curing t.he worker 


oc<ncTei*ons to life 


firsjii.cnto ry protection 


that 


neon shu 


ti.ng 


3-1 t(i '..J-i 


yiucrjisvs 


-orkxtiiv with a nuiriier 


xtration 


1 inonent that there is 


y nasarxious 


oulr: ywur i-c-xviaondaticn above that 


xr renoiwianclation at 


/ vorv 


or lilOSJf and 


noxr pror.vj 


c ivia t council t 


nno certainly they 
here there n 


cr-Jitn; dnaM 


tlut wav 
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fcfij.n «.a vices ore safe up to that concentration, 
jiy ’ r ' r - : ' t! o:i t.hat it fcrdws specifically what exists 

riu-'-.t in the ::**o Novices, which are listed as No. 2 and 

Vlii-.v /!•:c rcoonrwnderi under subsection (g) „ 

ii/ATi’: /-.ny thing else. Hr. Klein? 

' ^. K« Bill: I.otni.ng at iliic time. Your Honor. 

' • ‘‘ ■ - Hi'oe» *v.vo'ro iroil the audience have any 




- - r , w 1 1 «' 




n/l heno, representing Diamond 


•it! 'V 1 




.. •( > :• - • 


f!/l !.••• >• 


.O'l lit *: 


• ... My a., do I nni ; -rr t.".}i<5 your testimony correctly 
■*' • . ,-:rv>;;c a'; ,oj»s are hi.oed on the assumption that 

■ • . • vinyl r.hio rid a that, cun be tolerated is one part 
proposed in hr- standard. 

Ht.vlT; I start with that, yes, sir. I simply 
•• • *:?> or illustration, j war. recommending, based 

’• •' 2 i f >;: a vxa; txve in the face-piece, you 

5 ,nn •-•*••** thr- detectable limit of one. If it was 

i-:‘v 10*! five | 

:M. KMIL': hut — ■ 

> 

” ,r< • b'YA' T: Until — there has to h-t a limit. 

R :C/';K: y.js. 

••I.a. li/.'v.'i*: To cocu- u:> with that magic number, 

"or eiple, immediately dangerous to 
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per million in tho face-picce. If one looks directly at 
the standard, it must — there must be no detectable level, 
really I should say it would be less than, and you would put ' 
m a safety factor, and you night say up to 90 parts per 

million instead of 100 — up to 900, 

*?• 

Inis is something that judgment and experience would 
have to look at, and would have to get advice on where you 
come up with it. Do you see my point? 

right, I see that point. 


I^Lct me just ask you my question, then; and that is, 
if you change your goal and say that you wanted to protect 


workers against exposures not in excess of 23 parts per 

million, what changes would you make in your recommendations 
of equipment? <* 


When the worker was going to be in a working area 
where the vinyl chloride was at levels up to 10D parts per 
million, and/the worker is in an area with exposures up to 
1/000 |»3rtu per million, and your goal is to insure that he ' 
is not exposed, either in a working area or in his face mask, 
to more than 25 parts per million. Would that change in the 
fundamental starting point alter tho equipment recommendation 
that you listed in your testimony? 


HYATT* To some extent, certainly, that 

wouldn’t, change one’s recommendations. Part of the problem 

# 

is that we’ve been looking in vain to find v/hat the odor thres 
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hold is In vinyl chloride. I Eeo if. quite controversial. 

A c,1 ctiical cartridge respirator, as approved now by 
NIOSII, should never be used / anything where there is no 
warning to the wearer that the sorbent is • used up. This 
really applies to gas masks, except that it can be controlled. 

It has such long service life, compared to the small 
cartridge. 

iio, what I am saying is it would make a great 
odor 

difference where the/threshold is, and on that I will not 
comment; I don't know. 

On 25 parts per million? If you can detect it by 
odor, and if you have-good -sorbents, you could use a 
chemical cartridge respirator. 

Certainly 25 parts per million implies it is not 


Is 


nearly as toxic. 

MR. KAHI3: Wall, I was hoping you might tell us 

what specific changes you make in your recommendations of 
the specific equipment that would be appropriate for use. 
Perhaps you am not able to tell us precisely what changes 
« you made because you haven't studied the. problem with 
that different starting point. I don't know. 

MRo 1I-A1T. This is right. I made recommendations 
based on 99 percent efficient full face-piece, and actually 
the positive pressure is more efficient, and what I would like 
to stress: the Joint Respirator Committee, this technical 
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respirator committee of AIIIA, ACC,III, we have been working 

* 

on this, f.ntl I have proposed and written a series of four 
selection guides in the last three years. 

It is very difficult, as you know, in the n„f>., to 
get a consensus standard, or even a guide. We were able to 
get one last October, with a Respirator Committee of some 
JO iTWJi.iboi'f!. This has been sent to HIOSM, and I believe OSIIA 
has copies of this, and they are coming down to the point. 

Suppiisd-au. respirator, positive pressure, we 
propone an upper limit of protection factor of 2,COO, for 
example, for a continuous flovr of supplied-air respirator, wit 
full face-piece? and 1,000 because the eyes are unprotected, 
even with continuous flow, 

fiy purpose .in noting this simply is that you are at 

a disadvantage, and this has not been published except as an 

official re cov.s teridation from the Respirator Committee, and 

this was — .1 have a copy with tao, if anyone is interested in 

seeing this later, or it way be put in the record. This was 

officially sent, signed by mo and the chairman of our 

Kesnirator Co»r.nittne to Dr. Charles Powell, at 1II0S11 in Rock¬ 
ville. 

pniXUJ l AY ATT: Do you nave a copy with you? 

MR. HYATTj Yes. It's in my briefcase. If you 

would like, I \/ill bring this out.. 

JIJDOI'. HYATT: Please submit i t for the record._^ 

HR. KAMI': Thank you, Mr . Hyatt; that's all I have. 
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JUDGE MYATT: Are there any other questions? 

You would! 

Is tliere anybody else before we get to him? 

All right, but let's wait until he gets the 

document,. 

Thank you. Hr. Hyatt. This will be put in the 
record as Inhibit Mo, 12.. 


IDocument referred to was market 
Exhibit Mo. 12 and received.) 

JUDGE HYATT: Proceed. 

['nn. Hr. Hyatt, how long do you 

estimate it will take American industry to obtain the six 
to ten thousand safety packs or space suits that you've 
re corunc nded ? 

MU. HYATT: Well, that obviously should be 

directed towards the manufacturers. Since it has been brought 
up, and there is considerable interest in this, well, I have 
discussed it, f : exnnr*le -- I’ll i>e specific — with Mine 
Safety Appliance, and *hey have indicated a two-year delivery 


tine. 

but I must stress that they didn't say ten thousand, 
five thousaiil, or one thousand; they just said, with the 
indicated numbers and the size of the industry, delivery time 
is two years.. Ho I can't answer that. 

• -.y 

MH. Okay. Have you talked to any • 
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other companies, other than Mine Safety Appliances? 


MR. HYATT: Mo, I have not. X 'have attempted to, 

O 

in the short time — I have only known for three days that 
I was coming here to this hearing, 1 there was an indication 
a few days earlier, but that really didn't give me time to 


make these contacts. 


bo you have any recommendations 



as to what would be appropriate in the interim, while we're 
waiting for the two years to receive these space suits? 

You're not certainly suggesting that we go out of 
business for two years, are you? 

MR. HYATT: Mo, sir. I'm suggesting, and I have 
made some recommendations even to consider the use of 
supplied-air respirator, continuous flow,or demand type 
supplied-air respirators. 

These are much more available commercially. 

I 

And the other device is the self-contained breathin 
apparatus, for example. 

I have no estimate. These are used by the tens of 
thousands, compared to maybe a maximum of 10,000 self- 
contained breathing apparatus now used by the fire departments 

4 

This came fzom an estimate of converting from demand to pres¬ 
sure demand, I am not sure, others may have better . 
figures. 


Have you had an opportunity to 
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look at the reactors that any of the companies own? 

MR. HYATT: Ho, sir, I have seen no reactors and I 
have never seen a process, where vinyl chloride is manufactured, 
processed, or anything else. 

MR. You could not then make any 

comment on the safety factors that might be involved in using 
a back-pack or a long cord; is that correct? 

MR. HYATT: Right. I can only comment, not from 
firsthand, on what I know the situation is, and what anyone 
selecting — and that is that one must very definitely take 
into account the activities of the wearer and the safety 
factors. These are — has to be considered, 

MR, Do you think a space suit is 

practical if an individual employee is going up and down 
stairs or working long distances away from where the air is 
supplied? 

MR. HYATT: Of course you're going back and forth 
between self-contained and space suit — by space suit, I 
assume you mean a supplied-air suit? 

MR. Right. 

MR. HYATT: There’s some resemblance to a space suit, 
certainly they are a lot cheaper. 

Hut no, it is not a very practical device, where a man 
moves great distances, there's no question he has to disconnect, 

MR,. Do you think it's practical for 
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, 

an individual with a rack on his back climbing down into 
reactors, where a blade is on the bottom of the reactor? 

MR. HYATT: It would depend on the situation, I can't 
give you a simple answer to this, you must go through the 
whole procedure that i3 specified. For example, in a respirato: 
manual and other manuals that have been written relative to 
the man going in with a life-line on him, any situation that 
has limited egress, it is all spelled out before he ever goes 
in. 

You have to take a look at the situation, it might 
be a combination unit. I don't know. 

MR. One final question. 

As I understand it, you have been helping 1JI0S. 
with their recommended proposals; is that correct? 

MR. HYATT: Yes, illOSH has asked me to review some 
of the proposed criteria documents, these sections on.- 
respiratory protection. That's right, sir. » 

MR. Have they made you available 

to testify for the Department of Labor today? 

MR. HYATT: No, sir. Perhaps I should have 
stressed that I do some consulting for NIGSII, some for AEC, 
and this is the first for the Department of Labor. I was 
simply called up here r.s a consultant, sir. I am self- 
employed. 

JUDGE HYATT: Any other questions? 



t 
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Yes, sir? 


C m - 


OELFKE: 


Hr. Hyatt, I am Carl Oelfke with 


Chemical. 


in your cartridge-type respirator teat, I believe you 

6 reP ° rted ” UtarS Per Cli '‘ ute t~t or. 1,000 parts per million 
C break-through at the first of your talk. 

Ml? " !rYATT: That’s right, sir. 

Hi». 0LJ.FKE! xs tilt* *5"? 1 {fm-r • 

5 me liters per r.iinut — i s that a 

S standard teat for cartridges? 

W HR. HYATT: * Ho, sir. 

The Bureau or: (Ui.es, Miosn, approval schedule specified 
U either 32 urn or 04 I.PR. . noth of them are , JEG( .. 

This wan chosen, you must remember when Mr. Gary Kels<n 
reported on the research project, and he tested these under 
simulated breathing grou. pulsating flew versus continuous 

" ! £l0> '‘ W>at ' on bridges, there was no difference 

» - but a heavy workload is equivalent to his use of 53 Utors 

le Pe>- minute, not 32. 

Ill!. OELPKRs Are you nay, then, thnt the heavy 

j workload of human l:ein< r. or th'» hrr>nrh{»~ • a. 

. vi. cn„ uroothing rate on a heavy work¬ 
load of human being j*: S'* 'lUowe , ^ 

j j.o jo iiteis per minute? 

MR. HYATT: Thafs what he is proposing, sir. 

had I have no reason to challenge his data. 1 have seen enough 

d*te, and we have run tents that - wo-ve made suggestions, and 

I think NIOSll is considering, for example, whether the flow . ’ 



,\r 






4 


r 



J .i.acr.oaaod fro:? 32 hiM to in ay ho 40 or 42 LPM. 
An:; pr^f'cr ':Innately highor for Iho rapid flc a;\J "} 
?ir< . . 'j'hrtnk you vo r/ t .uch, 

?’T< UYMTT: ThnnV you, 

'. r Ur/.‘!' fiYVfT: Ai*y oth*ir questions? 

;ha*i/: you. i!r„ Hyatt.. 

i.'e ore going to acjomn for .lunch, T7e- will resume 


[T^-oz-Tropon, at 1:35 o’ylnc]:, p.r.i,. # tho hearing was 
rocr’*\*j:,e r-: 2:’.9 o'clock, v - , the oair.fi 
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STATHIUIT ON PROrojIKI) PERMANENT STANDARD l'CR VINYL CHLORIDE 

L. 

I am Dr. Marcus M. Key, Director of the National Institute for 
Occupational Safety and Health, a program of the Center for Disease Control, 
in the Department of Health, Education, and Welfare. Under the Occupational 
Safety and Health Act of 1970 we have responsibility to "...develop criteria 
dealing with toxic materials and harmful physical agents and substances which 
will describe...exposure levels at which no employee will suffer impaired 
health or functional capacities or diminished life expectancy as a result 
of his work experience." The Institute is also authorized to "develop 
and establish recommended occupational safety and health standards." Because 
of the urgency of the vinyl chloride (VC) problem, we have not had time to 
develop formal criteria for exposure to VC although much of what we present 
today can serve that purpose. We have, however, recommended to the Occu- 
, pational Safety and Health Administration (OSIIA), Department of Labor (DOL), 
a recommended work practices standard with environmental monitoring and 
medical monitoring, and these have served as the basis for the presently 
proposed CS11A permanent standard for occupational exposure to VC developed ? 
under Section 6(b) of the Act. It should be noted that my memorandum of 
March 11, 1974, transmitting our recommended work practices standard to 
OSHA made reference to our inability to describe a "safe" exposure level, 
hence our recommendation was that where any employee is exposed to measurable 
concentrations of VC as determined by the recommended monitoring method 
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which has a sensitivity of 1 ppm, he shall be afforded respiratory pro¬ 
tection. This docs not mean that an "acceptable" level is impossible to 
define. We have asked the Department of Health, Education, and Welfare 
Committee to Coordinate Toxicology end Related Programs to define procedures 
for designing animal studies and to determine the compatibility of the esti¬ 
mated carcinogenic, hazard with a socially acceptable risk. These procedures, 

when developed, should give guidance to experimental design of animal 

• 

toxicologic studies. In our opinion, the numbers of animals exposed in 
both the European and American studies have been too small to make statisti¬ 
cally valid projections of no effect levels. 

♦ 

The information I will present today is intended to supplement and up¬ 
date KIOSU testimony presented at the February 15, 1974, OSIJA Fact-Finding 
Hearing on Vinyl Chloride. It will cover four areas: 

1. Epidemiology and Surveillance 

2. Sampling and Analysis • . 

3. Respiratory Protection ‘ 

4. Exposure Levels 

It is hoped that the hearing record can be kept, open long enough to 
enable NIOSll to submit an updated report on currenl epidemiologic, industrial 
&nc, and medical studies. Tbe results of our first industrial hygiene, 
survey will be available in about one month. 



\ 
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1. Epidemiol cry/ and Surveillance 

On January 22, 1974, the Nalional Institute for Occupational Safety 
and Health (NIOSH) was informed of three deaths from angiosarcoma of the 
liver among polyvinyl chloride (PVC) production workers at' the B. F. 

Goodrich plant in Louisville, Kentucky. Since that time, NIOSH has initiated 
a variety of activities concerned with assessing the extent of the problem 
and developing information required for effective control of exposure and 
protection of workers exposed to VC. 

Immediately following the report of January 22, NIOSH and its parent 
agency, the Center for Disease Control (CDC), ot 0 „nized a surveillance 
network to determine the number and dis ..button of cases of*this rare 
disease and its relationship to occupational exposure to VC and/or 1>VC. 

The detailed results of this activity are shown in attached Table 1. Thus 
far, 18 cases of angiosarcoma of the liver in PVC production workers and 
one case in VC monomer production have been confirmed. Thirteen of these 
cases were reported from the United States and 6 from other countries. All 
13 of the U.S. cases and the one from Great Britain have been confirmed 
histopathologically by the National Institutes of Health. Ten of the U.S. 
cases are deceased; 3 arc living. This distribution of cases from the 
United States and 4 other countries indicates that we are observing a newly 
recognized occupational disease associated with exposure to VC, angiosarcoma 
of the liver. 'This form of liver cancer has heretofore been quite rare in 
the general population-only 20 to 30 cases have been reported annually in 
the U.S. The greater number of occupational eases seen in the U.S. is 
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probably a reflection of the earlier initiation and greater intensity of 
surveillance activities here. As regards the distribution in the United 
States, we have seen that the 13 cases have been reported from a number of 
plants in different parts of the country. These include 7 cases from the 
B. F. Goodrich plant at Louisville, Kentucky, 3 cases from the Goodyear 
plant at Niagara Falls, New York, 2 cases from the Union Carbide plant at 
South Charleston, West Virginia, and a single ease from the Firestone plant 
at Pottstown, Pennsylvania. Although we are aware of several, factors, such 
as job duties and degree and length of exposure, which may account for 
differences in occurence, too little information is available at this time 
to evaluate such differences. 

The average age at death for the PVC production workers was 48.5 years 
which is about 7 years younger than the average age at death from liver 
cancer in the male population of the United States. The estimated latent 
period for this disease based on the experience of the 18 PVC production 
workers is on the order of 20 years. This is consistent with observations 
on other occupational cancers with latencies varying between IS and 25 years. 

Within the past two weeks, we have also identified two deaths from 
angiosarcoma of the liver in men employed at plants utilizing PVC to 
fabricate other products. A summary of the surveillance activities in 
Connecticut, which led to the discovery of these eases, is given in the 
CDC Morbidity and Mortality Report for the week ending June 22, 1974. 
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Although wc have accelerated our efforts to identify and evaluate the cases 
of angiosarcoma of the liver, it v/ill be several months before wc can expect 
to complete this activity. 

The evidence accumulated to date on the cancer experience of the poly¬ 
merization workers, along with the evidence of induction of c..c same unique 
tumor in two animal species exposed to VC down to and including 50 ppm, 
is convincing evidence that these liver tumors resulted from exposure to 
VC. 

During the course of KI0S11/CDC surveillance and epidemiological activities 
of the past several months, we have become aware of other possible health 
effects of exposure to VC. Of major importance, among these is a disabling 
liver fibrosis. This condition independent of angiosarcoma has been noted 
in workers from one of the United States plants and has been observed in 
almost a third of the men working in one of the German plants. This condition 
has also been noted in most of the. U.S. cases of angiosarcoma of the liver 
associated with PVC production. It is not yet known whether the fibrosis 
is a precursor of angiosarcoma of the liver or to what extent it occurs 
among workers exposed to VC. Clinical descriptions of several ol .he U.S. 
cases of angiosarcoma and of hepatic fibrosis arc given in the CDC Morbidity 
and Mortality Report for the week ending February 9, 1974, and in an article 
by Falk, Creech, Heath, Johnson and Key to be published soon in the J ourn .il 


of the American Medical Association. 
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According to .in industry sponsored mortality survey of U.S. polymer¬ 
ization workers, this population shows a deficit in overall mortality 
when compared to the U.S. male population. Yet to be determined is the 
significance of the report of cancers other than angiosarcoma of the liver 
which appear to be related to estimated exposure. 

As part of its surveillance activities, NI0S11 has compiled an extensive 
bibliography of the world literature on VC (Appendix I) to provide guidance 
to the Department of Labor, other government agencies and investigators 
throughout the world who are concerned with this problem. 

A NI0S11 mortality study is presently underway at 5 PVC production plants, 
and a medical cross-section- survey of current and former polymerization 
workers and controls is being designed jointly by KI0S1I and CDC. 

The objectives of the cohort mortality study arc 1) to compare the 
mortality of individuals who have worked in VC plants with that of the 
general populations; 2) to compare mortality patterns within the population 
of VC workers, based upon estimated occupational exposure and time since 
first exposure; and 3) to compare mortality among VC workers with the mor¬ 
tality of other occupational groups. The most time consuming step, vital 
status ascertainment, is expected to be 857. completed by the end of the. 
summer and totally completed by December on all plants except one. 

The major purposes of the medical survey arc 1) to determine those 
diagnostic laboratory procedures lust suited for detection of liver disease 


/ 
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wrong workers at VC polymerization plants; 2) to identify as completely as 
possible tliosc workers or former workers with liver abnormalities so that 
they may be referred for appropriate medical evaluation and therapy; and 
3) to identify other medical illnesses conceivably related to VC exposure. 


2. Sampl ing and Analysis 

The field sampling and analysis method for VC previously recommended 
by NIOSH with a sensitivity of 1 ppm, required the use of a 250 cc glass 
gas sampling tube, and subsequent analysis by gas chromatography. Subsequent 
research by NIOSH has indicated that alternatively a charcoal tube can be 
used for collection of VC which permits the collection of integrated 
personal samples. We recognize that gas chromatographic procedures are 
now available with a sensitivity of several parts per billion, but it should 
be realized that laboratory instrument conditions arc seldom practicable for 
field use. NIOSH research is continuing in this important area of sampling 
and analysis. x 


3. Evaluation of Respiratory Prote ction 

Questions regarding the effectiveness of cartridge and canister type 
respirators led NIOSH to evaluate the performance of approved respirator 
organic vapor cartridges and canisters against VC. 

Four maker, of organic vapor cartridge!; and A makes of organic vapor 
gas mask canisters wore tested against various concentrations of VC at a 
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flow rate consistent with a moderately heavy work rate. The effect of 
relative humidity on service life was also investigated. 

These tests show a cartridge life, based on 107. break-through, to be 
AO to 75 minutes at 50 ppm, 50'A relative humidity, depending upon the manu¬ 
facturer. Also canister life at 100 ppm, 50Z relative humidity, was shown 
to range from 200 to 350 minutes again depending on the manufacturer. It 
should be noted that the service life decreases as the ambient relative 
humidity increases. 

Gas mask, face piece leakage is typically 17. of the ambient concentration. 
At 100 pp:n ambient concentration, 1 ppm leakage could be expected. Because 
the odor threshold of VC is considerably higher, a worker would have no indi¬ 
cation as to whether he is or is not being adequately protected. Therefore, 
it is the position of NJ.OS1I that the only suitable respiratory protection 
devices for VC are supplied air respirators or positive pressure self- 
contained breathing apparatus. 

. V 

A. Exposure Levels 

The industrial hygiene a-tivitics conducted by NI0S11 have been directed 
at determining present and past worker exposure to VC and other liver toxins, 
and work practices, and control procedures utilised to reduce and eliminate 
such exposures. These investigations have involved VC production plants, 

VC polymerization and copolymerization plants and i’VC processing (fabricating) 
plants (i.e., compounding, extrusion molding, calendering, thermoforming, 

% 
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binding, foams, fibers, and plnscisol. operations). 

Walk-through surveys of one VC plant and 7 PVC plants have been 
conducted to date. Air sampling surveys for VC have been conducted in 7 
PVC fabrication plants and the data herein presented. Also, a detailed 
Industrial hygiene survey of one PVC plant has been conducted but results 
will not be available until next month. 

Polymerization Plants 

The walk-through surveys of the polymerization plants were conducted 
to determine which plants would be selected for the detailed industrial 
hygiene surveys from which the documentation of worker exposures would be 
obtained. Process information, plant layouts, air sampling data collected 
by the plant, work practices and control procedures were noted and obtained 
during the walk-through surveys. The criteria for selection of the 7 plants 
vjere based primarily on the needs of the overall epidemiological study. 

These criteria required that the plants (1) were in operation for at least 
15 years; (2) had a large worker population; (3) were located in States .V 
where vital statistics could easily he obtained; and (A) have an "in-housc" 
medical program. 

The polymerization plants observed during the walk-through surveys 

used the suspension, emulsion, and solvent processes. The only process 

not observed to date is the bulk process. The one plant (from the initially 

selected 7) where a detailed indutrial hygiene survey has been conducted 

was selected because of its age (39 years of production), the fact that it 

is one of only two plants using the solvent process to product l’VC, and 

rases of angiosarcoma of the liver in employees of the plant have been 
\ 

reported. 


1 

» 
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In the first and second quarter of FY'75, NIOGli will conduct detailed 
industrial hygiene surveys in at least 3 additional polymerization plants. 
They will be selected from the 6 remaining plants where walk-through 
surveys were conducted and from other plants that utilize the bulk process 
to give a cross-section of the different processes utilized by polymerize 
VC. 

Based on the walk-through surveys of the 7 plants and the one detailed 
industrial hygiene survey, a brief summary of NIOSll observations is presented 
in Table 2. This table presents the major sources of VC releases within 
the l’VC plants and work practices and control procedures that can be 
utilized to reduce and/or eliminate these emissions. 

VC (Monomer ) Production Plant s 

The VC plant that was visitied on a walk-through survey used the 

ethylene oxychlorination process. No plant using the acetylene process 

has been visiled. Due to a limitation of personnel and time, it was decided 

y 

that further detailed surveys of VC plants would be done under contract. 

This survey will be completed in June 1975 and will consist of documenting 
the previously mentioned exposure data, etc. for VC plants based on detailed 
industrial hygoicn surveys of at least 3 plants that will be selected to 
be representative of the industry. 

Based on the walk-through survey of the VC plant, a brief summary of 
the NIOSH observations about the major sources of VC releases within VC 
plants and work practices and control procedures that can he utilized to 
reduce and/or eliminate these emissions is presented in Table 3. 


r 





-11- 


E 327 


Fabrication Plants 

The air sampling surveys of 7 PVC fabrication plants were conducted 
at the following operations: extrusion, thermoforming, calendering and 
plastisol processing. In general, any process involving the heating and/or 
mixing of PVC resin car. result in the release of VC. 

A compilation of NIOSH's air sampling survey data from 7 PVC fabri¬ 
cation plants is presented in Table 4. Table 5 summarizes the environmental 
findings from our studies in PVC fabrication plants. Breathing zone samples, 
that is, actual measured exposures to VC, ranged from 0.3 to 12 ppm with a 
mean of 3 ppm; and estimated time weighted average (TWA) exposures were 
approximately 2 ppm. The latter estimate was made by combining "Breathing 
Zone" samples with "Area" samples. 

Peak levels of at least 300 ppm were measured in the PVC fabrication 
plants. However, §j(tcnded exposures to such concentrations arc quite 
improbable, since these levels exist only at "contamination sources" rather 
than at normal work sites. Maintenance and repair workers, however, may 

<r 

be exposed to such levels. 

Further data will be available when the aforementioned contract study 
is completed. 

HIOSH's recommended work practices standard was meant originally . 
be applied to the manufacture of synthetic polymer from VC. In view of 
the finding of appreciable, concentration.': of VC in fabrication operations 
and the reports of angiosarcoma in monomer production and in secondary 
manufacture, we recommend that exposure to this carcinogen be controlled 
whenever it in encountered in the workplace. 
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CONFIRMED CASES OF LIVER ANCICSARCOMA AMONG WORKERS EXPOSED 
TO VINYL CHLORIDE CR POLYVINYL CHLORIDE 









major viiiyi chloride r.»iir.r,ioji sources in polyvinyl chloride 

POLYMERIZATION AND COPOLYMER IZATI OH PLANTS 


r: 

t 


Sources of Vinyl Chloride Emissions 


I. Polymerization reactor cleaning 


2. Venting vinyl chloride from 
processing equipment internally 
within the plant 

3. Quality control sampling of process 


A. Process leaks from such things as 
pumps, valves, flanges, gaskets, etc. 


5. Tank car loading and unloading 


Work Practices and Control Procedures 
That Can Be Utilized to Reduce And/Or 
Eliminate the Emission s_ 

a. P.eduction in the frequency of cleaning 

b. Automate cleaning process 

c. Maximize purging of reactor before and 
during employee entry into reactor 

d. Employee use of air supplied respirators 
(type prescribed by OSHA) when cleaning 
reactors 0 

Repipt vented vinyl chloride emissions 
to a recovery system or completely remove 
•vinyl chloride from vented air prior 
to release 

a. Redesign sampling points to eliminate 
excess pipe downstream of sampling valves 
in order to reduce the amount of vinyl 
chloride lost after sampling 

b. Employee collecting sample should 

wear air supplied respirator as prescribed 
by OSHA 

a. Use direct reading vinyl chloride 
sampling device on a routine basis for 
early detection of process leaks 

b. Change pump seals, agitator packing, 
etc. to designs better suited to prevent 

leaks 

a. Eliminate vinyl chloride that is 
exhausted while loading and unloading 
tank cars by piping changes and venting 
to recovery system or completely 
removing vinyl chloride from vented air 
prior to release 

b. Employee use of air supplied 
respirators (type prescribed by OSHA) 
while connection and disconnecting 
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6. Vinyl chloric'e r.onc.-'icr filter changing 

7. Polyvinyl chloride waste disposal 

8. Packaging (bagging anti drumming of 
polyvinyl chloride) 


a. Reduce frequency of monomer filter 
changing 

b. Employee use of air supplied 
respirator (type prescribed by OSIIA) 
while changing or cleaning filter 

Properly cover all polyvinyl chloride 
v/astc barrels, di.<ms, bins, etc. 

a. Improve local exhaust ventilation 
at bagging and drumming stations to 
reduce polyvinyl chloride dust and 
vinyl chloride gas emissions 

b. Clean baghouscs and other control 
devices frequently to insure top 
efficiency of ventilation system 

c. Employee use of air supplied 
respirators (type prescribed by 
OSIIA) while cleaning baghouse. 


r 
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MAJOR VINYL CHLORIDE EMISSION SOURCES IN VINYL CHLORIDE MONOMER 

PRODUCTION PLANTS 

Work Practices and Control Procedures 
Sources of Vinyl Chloride Emissions That Can Be Utilized to Reduce And/Or 

_ _ _. Eliminate the Emissions 


1. Tank car loading and unloading a. Eliminate vinyi chloride that is 

exhausted while loading and unloading 
tank cars by piping changes and venting 
to recovery system or completely 
removing vinyl chloride from vented 
air prior to release 
b. Employee use of air supplied 
respirators (type prescribed by OSHA) 
while connecting and disconnecting 
I i ncs 


2. Quality control sampling of 
process 


3. Process leaks from such things as 
pumps, valves, flanges, gaskets, etc. 


a. Redesign sampling points to 
eliminate excess pipe downstream of 
sampling valves in order to reduce 
the amount of vinyl -.hloridc lost 
after sampling 

b. Employee collecting sample should 
wear air supplied respirator as 
prescribed by OSHA 

• 

al Use direct reading vinyl chloride 
sampling device on a routine basis 
for ear 1/ detect ion of process leaks 
b. Change pump seals, agitator packing, 
etc. to designs better suited to 
present leaks ^ 
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£jr. che course cf Dr. Key 1 » presentation, mention 
was made to an iiidustjy~ sponsored study at the Epidemiolog i e al 


Survey. 


Am I co?rect in assuming that 2s the Tnbarshaw- 


Cocpor SrA'VS jt‘> 


DR. JIEYs That la correct. 


MR. KLEIN J Mr. Lloyd, 1 take it that this is your 
area. .C v.j 1? cal: :/cu this question. 


Vcu.I.c! you give uc a brief analysis of that study. 


please? 




Dn " LJXjyi): There are a number of limitations in 

this study which I miqht point out, Drs. Tabershaw and Gaifey 
do pcin.; out. I don't thin); they emphasize some of these 
deficiencies as strongly as I would. The index-of-health 
response that. they use in the ratio of the number of observed 
dsaths to thr number of expected deaths from each of the caus< 
They point out that, over-all mortality is only 75 
percent ci. expectation, and they do note, for a number of 


s;.gnincani 


greatest limitation in this study is that some 


o increase the number of 


expected deaths, and to do 


crease the number of observed death 


t;md 


rc ! mortality ratio 


1 would 


we can talk about the statistical 


an example, they point out that 15 percent of the 


•uiAiaon under r.tucy was not traced; that the popula 

war not traced v/as, in general, eleven years older 
lovou years longer 


s\nco exposure 


exposure for those that 


index, was higher for those that 


we;rc> not tranced tnan for those that were 


and they note that 


large group of 1500 wor: 


years since exposure, were 








not included in this study. 
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linolly, the study of men who worked both in 
synthesis of vinyl chloride, and in polymerization, and we 
don't know what the nix is. From the data we have at hand at 
this point, it would appear that polymerization workers are 
showing a greater rate o i this disease, so the weighing of VC 
and PVC workers might have an effect. 

In the case of the ovsr-estination of the expected 
deaths, the general population mortality is used to estimate 
the oxpoctcid deaths. !7e recognize generally in occupational 
nealih that we would see, in comparing an industrial populatio 
to a general population, that we will see deficits, because 
nen * rc i:elccted cut health, because they are employable. 

Furthermore, in this study, since men were included 
in the study who had at least one year of exposure up to 
December 31, 1972, wo would have had a continued influx into 
the population of people who had to be selected for employ- 
ability and therefore would be healthier. 

Ers. labershaw and Gaffoy do point out that they saw 
excesses at higher exposure levels for cancers of the respira¬ 
tory system, the brain, lymphosarcoma, and the digestive system 
which wos primarily cancet of the liver - seven liver cancers. 

I would say that the information that they have pro¬ 
vided is certainly not information that can reassure us on the 
question of warcinogenici ty of vincyl chloride, and I think 
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there is a distinct possibility, from looking at their data, tha 

we nay see malignancies other than angiosarcoma of the liver in 
this population, > 

MR * KLK1N: y our Honor, in light of Dr, Key's request 
with, respect to Ilr. Llcyd, I would prefer not co ask further 
questions at this time, and allow Mr, Lloyd to answer any 
questions fro® the audience, and tten he could leave. 

JUDGE HYATT: All right. Yes, sir? 
fCPOLs*^ If I may, please, 

regard to the cases of angiosarcoma in the United 


St f *' thosc 00303 hav '- ^en reported among employees in 13 
different plants; is that correct? 


DR. LLOYD: No, at four different plants, to date. 

MR, TOPOij : Four, it's 13 employees at four differenl 

plants in the United States? 

DR, LLOYD; At feur polynsrization plants. And two 
cases to date from plants engaged in fabrication. 

« 

MR. TO70L; Concentrating on the ones that have been 
developed at the ?VC plants, how many plants are there in the 
United States that are 20 years and older? 

t. 

DR, LLOYD; I don't think 7 could give you that number 
I know theca arc 37 plants in total. I think the plants that we 
have seen this fror. no far as the plants that have been on line 
the longest. Ilun even in the case of these plants, we have yet 
jt° down UlQ total Population. So I don't know what we can 














t 
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say at this point. 
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MR. TOPOL: Hell, would you accept ny view that there 
are eight plants -that fall into that class? Is that approxi¬ 
mately right? 


DR. LLOYD: I would accept that. 

HR. TOPOL: If the employee exposure to vinyl chloride 
is what caused the.angiosarcoma, then wouldn't you expect the 
number of cases to be reasonably randomly divided over the plant; 
that fit into that class of HO years and older? 

DR. LLOYD: Hell, you have to remember, first of all, 
that you are looking at an extremely rare tumor. Where most of 
the cases did not become evident until 19G8. Of the 21 angio¬ 
sarcoma that have been seen to date in the United States and the 
four other countries, 13 of these were diagnosed in 19G3 or 
later. So this thing is just beginning to break cut. I don't 
think we have enough information to talk about a random distri¬ 
bution. 

MR. TOPOL: Ho, but what I'm asking is, you would 
expect a random distribution, wouldn't you, assuming the angio¬ 
sarcoma was the enure of the — 

DR. LLOYD: Depending on what the exposure level was 
at those plants.. 

HR. TOPOL: Okay. but if you had a reasonably even 

, . » 

exposure limit, then you would expect a random distribution 

• j 

among the plants in terns of the cases of angiosarcoma. 


•1 
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DR. LLOYD: Ml right. 

MR. TOPOL: Hell, if you didn’t, if you end up with 
this distribution that shows a very large number at one plant, 
and none at many others, in the class 20 years and older, what 
conclusion do you offer as to why this might occur? 

DR. LLOYD: I don’t think we can say that we’re lookin. 
at a non-random distribution. There are many other cases yet to 
be identified. Vie have just begun to scratch the surface on thij. 

. MR. TOPOL: Well, you are talking, though, and I think 
it was the direct testimony, there were seven at one plant. 

DR. LLOYD: Seven from the Louisville plant. 

MR. TOPOL: That's right. 

DR. LLOYD: The Louisville plant is where this was 
first identified by nr. Creech, and there has been a much more 
intense investigation there. Dut even in Louisville we haven’t 

tracked down yet the men who left employment there, to see what 
has happened to them. 

MR. TOPOL: Okay, nut ny question to you is: If you 

don’t have a random distribution, then what is the explanation 
for that? 

DR. LLOYD: There could be a great variety of explana¬ 
tions. It could have to do with the job assignments, it could 
do with variations in exposure, length of exposure, many things. 

MR. TOPOL: What do you mean when you say the "variation 
|of exposure"? You mean that some employees were subjected to 


• I 4 
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higher levels than others? 

DR. LLOYD: Yes. Yes. 

HR. TOPOL: And that employees subjected to a lower 
level were not subjected to a sufficiently high level to con- 
tract angiosarcoma? 

DR. LLOYD: Ho. They'd contract it, but later in time 
A longer latent period. 

HR, TOPOL: Dut at least that the difference of exposur 
becomes a perhaps critical variable, if we have the lack of 
random distribution? 

DR. LLOYD: The degree of response would be a function 
of the amount of exposur e?*^ 

MR.. TOPOL: You also testified - I guess I should 
direct this to Dr. Key, if i could. 

JUDGE HYATT: Well, you cannot. We're only going to 
question Dr. Lloyd. 

MR. TOPOL: Okay. Thank you. 


I —' 


JUDGE Jr//iTT: Any other questions? 


I MR * HECK/IAN * Doctor, I notice that in the table 


dealing with angiosarcoma deaths among workers under compounder 
— you have two deaths listed under compounders and fabricators. 

DR. LLOYD: That's right. 

Iln. Heckmans And apparently the table is tending to 
indicate that these are confirmed cases of liver angiosarcoma, 
and a relationshin is established between them and exposure to 
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| V nyl Chloride or polyvinyl chloride. 

Dn. LLOYD: I don't think you're quoting us correctiy 

1 that - 1 think Dr - ** out that the information on 

4 the two cases is insufficient to say what the extent of the 

' problem could be among the fabricators. We do point out that 

‘ haVi " g ““ tHe ~ ~ - ^nyl chloride are showing a 

' Very hl9h ° f ° li3 * »e now have begun to identify 

l people who night have had consider^!,, i 

“ bly lov,er exposures than thij 

• initial population. 

Both of these cases were confirmed at the National 
Institutes of Health, as angiosarcoma of the liver, noth of 

these men worked in environments where there would have been 
exposure to vinyl chloride. 

What v/e say at thS«: 

y ‘is point, v/e are not willing to say 

how serious the problem could be in fabrication; we want more 
evidence. 

»n. llECUtVI: in other words, you're not denying this 

Part about morbidity and mortality weekly report, also submitted 

-th nr. key's testimony, to the effect that no causal connection 

has been established between those workers in the fabricating 
plants and the PVC? 

LLOYDs I don 9 1 fu*' M f. 

think we say anything about causal 

connection. I think we did sav t-h,. .. 

urd say that the evidence at hand shows 

tnat vinyl chloride induces angiosarcoma of the liver. 

. Bure is a population that had low exposure to vinyl 
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chloride, end here is the evidence to dote on the health effect. 
We do not know what the extent of the problem is yet in fabrics- 


tion. 
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™. IBCWW, well, i„ this report that's attached to 
Dr. Key's statement, it's indicated that, with regard to these 
two other cases, the findings establish nc causal connection 
between exposure to PVC and angiosarcoma of the liver. 

I can assume that that is a part of the testimony, and 
that the inclusion of .these two cases in the table is not 

intended to indicate a causal connection, despite that statement. 
Is that correct? 

DR. LLO.b! If I can try to i ntorprct for you what 

they are saying in that report. 

;! **• HECKMAN: I'd appreciate it. 

DR. LLOYD: They're saying in this specific case, 

in the single individual case, if a person dies of angiosarcoma 
of the liver, he could have been exposed to many things. „e 
could have been exposed to thorotrasi, to arsenic, to otter 
[ things that might have caused this disease. We have recent 
evidence that indicates that vinyl chloride produces these'tumor: 
in great number. And part of the development - 


HR* JUXKMan: i n q rC at nunbor? 


population. 


DR. LLOYD: in great number, very great number for tlii: 


When you re looking at a disease where you would only 
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! see 20 or 25 deaths from this disease in a year in the popula¬ 
tion in the United States, and v/e have now have identified in 
tiie United States alone if* cases associated with this kind of 
exposire, I think thi3 is a very, very serious problem. 

i 

| This is a great response. 

i 

' ,a< - slttCKUtfl: Do you believe that that could in any 

lj 

Ldoyrec be possible, to the fact that looking for angiosarcoma 


t in ti'o p* 1 **-» ta the general population as well as among PVC 


ft i 

• •« # a 


workers, may nave been a bit less intense? 

DU, LLOYD: Ue have no evidence tliat any recent looking 
for cases would nr.vo brought this out. 

nn. !1SC1TI7 uI: Well, I'm not certain — if this is not 
to ba directed to you, 7. assume you will toll me, and I will 
j sit down end unit to direct it to another witness, 

but are you in a position to inform us as to whether 
or not it’s cm-non practice for the medical profession to 
, examine pot:.r;»1.s who have died cc liver disease on an in-depth' 


hbas..s to de.c-.nre whether or not the disease may have been 
!i angiosarcoma; 

i 1 

jl 

|j ‘ )r ’' 1 ,,on,fc know how germane that might he, but 

i; 

jwe do know that, for a number of these deaths, there has been 
mis-diagnosis cad nis-reporting of cases. 

l.t. I.ECKMAN: And that could be true for the general 

I 

population as v;ell? 

UR. LLOYD: Oh, yes- Yes. 
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MU- linc.atAU: in other words, it's quite possible that 

many deaths from liver disease, which are diagnosed as cirrhosis 

necrosis, general hepatoma, or any similar liver ailment, could 

conceivably involve angiosarcoma, if the investigation were 
intense enough? 

dr. llov;,: I can only say my impression from the 
people I have talked to is that that wouldn't be a great number. 
Perhaps instead of 25 you might have 50. 

MR. lIECKWIt But that is a possibility? 

DR. LLOYD; Oh, yes. .Sure. 

MR. IUSCWHW. Are you familiar with the techniques 
necessary to determine whether you have got angiosarcoma or not? 


on that 


£7 


DP. LLOVI): you'd have to talk to a pathologist 


■’ i:* ic 


,,R# ,1KC,5,AI,: 0hiiy ' then eliminates your, part of 
the questioning, -hank you very much. 

[Announcement. ] 


Group. 


JU’y-.c lr* ATT: yos, ma'am. 

UP, 1IRXCO! Andrea Brico from the health Research 


Dr. T.loyd, you mentioned the industry-sponsored 
mortality study done by Tabershaw and Gaffey. Do you know if 
that study was strictly limited to plants where workers were 
Urst exposed to vinyl chloride more than 20 years ago? 

DR. :,J.OYDi Ho, they don't identify the plants. They 
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1 per million, plus or minus SO percent in the field? 

2 | DR.. HARRIS: Yes. There are such — I'm Elliott 

S Harris, Director of the Division of Laboratories and Criteria 

4 Development, NIOSJI, Cincinnati. 

5 j Yes, there are such methods, methods are based 

I 

• ' 

f ! primarily upon gas chromatographic analysis, that's separation 
7 j and analysis. The analytical procedures themselves have 
C • precision of roughly 5 percent — that is reproducibility; and 
f j they have an accuracy of approximately the same 5 percent. 

I 

0 • Ihat is, within 5 percent of the actual concentration. 

i 

I 

1 ! K.jElN: I have no further questions at this time, 

% Your Honor. 

3 JUDGE MYATT: Yes, sir? 

4 Jjm. C0H1I0LLY: Dr. Key, is there any ev:.dence as to 

$ the effect on humans of exposure to concentrations of VCM under 

6 50 parts per million? 

7 DR. KEY: Evidence of exposure to humsns, of exposure 

i 

f 

e j ^R. COIHIOLLY: As to the effects on humans, of the 

I * 

f concentrations — 

<1 DR. KEY: As ho the effect on humans of exposure of 

, vinyl chloride undor 50 parts per million. 

2 There are some studies, l believe in the Russian 
» 

3 literature, of some effect;. These aro — 

4 MR. COir JOLLY: I'm referring to studies that result 


I in cancer. 


f. . 
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I ' f l,n * m ' ! ,!0a0 ' ,,Ch0S “* "—tic disturbances have 

f „ !| ‘ ^ l0W conf:c, ‘t rati oris, nut other than 

L i thiS - 1 t ‘ ,n ' t toll you of any. 

* 4 | '** CaanMt 13 “tore any evidence, at 50 parte per 

* i ' Un;0 "-' 0,7 *" y °" OCt "" -“>"1". ->y any studies that you-vo 
G j toroe ac.rcf s or ruivJjody you •'not/ - ir , 
lr , 1 017 ao ° conc across, that have led 

12 -7 to a conclusion that rancor , 

" C " n hG cause ‘l levels below 50 

u I parts per million? 

9 I «» «*-«* thin, would he the extrap- 

■a | alotion that you heard nr. Schneidernan „ivo thin trom 

" e “ eCt3 »* M -0 »**•« parts per niUion. 

. | . , ~ LV! 1 Vou indicated in your speech 

13 I that tipro ’/ere m-t- . 

| - - Sj.onij.ic.mt nusher of nice or rates to 

“ |j draw a proper anaiysi,. m that correct» 

j 

* 5 ! bit, icry- t,Y,n a.!, .a. 

' ■ * th *-t woo,,to-1 invalidate what Dr 

“ SChn£ldUr,M ‘ 13 — » « - 1 said that to point out 

’ 7 |i thaC * leV01 «» questionable, because cf the 

" j * MU m “ lbci aninais i„ that exposure cull. j 

“ | '*• TO! " 0LLY - »• 13 scic-nti Eicallv accepted, is it 

" j| 7' ° n ' dUCh * extrapolate the carcinogenic 

u . fects or. *-«. nice of « enonical substance to hunan 

12 experience is qualitnM • r. - , I 

qunntaa.o and not quantitative. x„. t that I 

M • correct? I 

i 'I 

U »*>. KEY: Well M,p ra( , ,i , . ‘ I 

J ' " 3 ■■■ ll l;in «ls of disagreement as 

23 || tO how It V "Ulil rvl-r«m 1 j I 

3 ' • l°u heard nr. fichnoiderman talk I 
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about three different methods. There are others in addition 


to these, that ho briefly mentioned. 


MU, CONNOLLY: If you analyzed the — 


DR. IvEY: Any method is hazardous. 


123 B 


MR. CONNOLLY: If you analyzed the Maltoni studies 


and the Rio-Test studies, can you draw a conclusion that at 


least, the results created in Rio-Test and the results resulted 


An Maltoni are not the sane for rats and mice, and therefore 


there is e dichotomy between vacious species? 


wit. KEY: Well, I'd agree that there is a dichotomy 


among species; but I think it's remarkable that the two have 


agreed, I mean, have both produced these tumors at 50 parts per 


million. It's —• 


MR. CONI JOLLY: What about at the higher levels? 


DR. ICJ2Y: There is no doubt about it, there is a 


difference in the species' response at different levels. 


The unusual thing is that you get approximately the same 


response down at 50. 


MR. COW!JOLLY: is it not possible that at very low 


levels the concentration, the latency period might be extended 


beyond the life expectancy of humans? 


DR. IvRY: Yes, indeed. And this is the basis on whicl 


an acceptable level is sometimes justified, that the individual 


or the animal won't live long enough to have overt cancer develop 


MR. CON .'JOLLY: Are you suggesting, then, that perhaps 


/ 
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additional studios ought to )>o made, until a definite level can 
bs arrived it? 

DR.. KLY: Well, I'd hate to postpone controls until 

we hnd everything demonstrated and experimented tox.icolo. 7 y to 
everyone's approval. 1 think eventually we will be able to come 
up with generally agreed-on procedures for estimating the number 
of animals to ho used, and the concentrations; and from this v/e 
can figure the reliability. 

but it may be academic in the vinyl chloride situation 
We are getting down pretty close to zero in the animal effects, 
and by 'die time you do establish a valid no-effect level, with 
a large nurrl er of animals, and crank in a safety factor, you're 
going to h? pretty close to zero, 

.1J<- CONFOLLY; bet me ask this question. For all 
practical purposes, from a medical standpoint, is there any 
j difference in the effects and the exposure levels, say, 15 parts 
per million and an exposure level of, say, 20 or 25 parts pet¬ 
rol 11 ion? C r would you generally expect dint the same results 
would occur at either 15 or ?. 5 ? 

I/R- KEY: I have no basis on which to answer that, 
other than the slope of the theoretical curve that applies to 
laboratory animals. Yes, that wan mentioned this morning. 

;iR. (.OiMOLLY; Has your organization done any studying 
I *** ° r not there :.s, in fact, any distinction between, 

say, 10 and .i5 or 15 and 20 parts per million'.' 
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DU. KEY: Ho. 

MR. COIJIIOLLY: I see. Just a fev; more questions. 

Has your organization done any engineering or 
technological studies to determine the feasibility of making the 
changes that you outlined at Table 2 of your presentation? 


DR. KEY: Yes and no. We have observed a number of 

procedures that minimize or prevent exposure to vinyl chloride, 
and these are presented in that and other tables. Rut if you’re 
asking have we followed through and done a formal, technical and 
economic feasibility study, the an?;wer is noT^} 

MR. COIUJOLLY: I see. Okay, thank you very much. 

JUDGE HYATT: Yes, sir? 

MR. HECKMAN: Dr. Key, if I can direct your attention 
to Table 4 — it might be necessary for somebody — I'm not 
sure who did this work, so anybody who can help, it would be 
helpful. 

That table deals wit!; Exposure Levels of Vinyl Chloride 
in PVC Fabrication Plants. I’m wondering if you could tell us 
the table is strange, for a couple of reasons. There seems 
to be cne result in every group that sort of throws the thing 
off. Most of the other results are virtucilly non-de tec table or 
some tiling that would lie below even the proposed permanent 
standard. 

I wonder if anybody could toll, us whether, directing 
your attention to A-4, for example, under Flexible Sheet, Film 
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MR. JONHS: I would say that over-all this would 
probably be a typical figure., but there are much higher ones. 

MR. HECKMAN: Okay. Thank you, 

Vtere duplicate samples taken at the sane time and place, 
or are these just one-time samples? 


MR, JONHS: noth. Some of them were duplicates, some 


of them not. 

MR, UECKMAII: Hut was this 12 figure a duplicate? 

Duplicated? ' 

MR. JONHS: It was — we took a duplicate sample by 
another means, and the sample was, there was a problem analyzing 
it. 

MR. IIECK1AIJ: There was some what? 

MR. JONES: There was some problen analyzing it. 

jTlR, IIEGIMAnT^ I see. Okay. I won't press you on that 

I do want to point out that we are concerned about the 
fact that the table listing the deaths includes those two 
fabrication plants, when the evidence we’ve heard so far indi¬ 
cates that the people hardly worked anywhere near VCM, and that 
tiie measurements for fabrication plants seemed to be extremely 
low, and we hope you're not drawing conclusions that aren't 
warranted there. 

t I would like to direct these questions, which I 

* B 

attempted to ask before, to some extent, to whoever on the panel 
is more medically qualified. 
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A good bit of this cose depends on the assumption 
that angiosarcoma of the liver is a rare disease, and I don’t . 
doubt that it probably is. What we aren't certain of is the ' 
degree to which the™ is a search for angiosarcoma in the genera 


population. 


Can any further light be cast on that by any part of 

the panel? 

Maybe the best way for me to ask the question is 
whether I can ~ if i can inquire as to how you go about 

determining whether there is angiosarcoma of the liver, t/hat's 
the procedure? 

DR. KEY. it is a space-occupying lesion in the liver 
It's sore frequently diagnosed after death than before. During 
life, a biopsy is required. After death, it's typical for the 
pathologist to make multiple cuts through the liver, looking for 
any kind of space-occupying lesion. 

I don't think the problem is so much finding a space- 
occupying lesion, pathologists do a pretty good job of this. •' 

The problem you may be alluding to is diagnosing it after they 
get it out. r 

You are correct in that awareness of pathologists 
regarding this rare liver tumor has been increasing over the 
years. You go back, I think, fifty years ago and it wasn't 
reported, or it was reported under many different names. And 
it is a difficult tumor to diagnose.' That is why we've had all 
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of tlie U. .1. cooes confirneil by the two top experts in the 
country. 

MR. Iinc-»MA1I : These were the vinyl chloride cases? 

DR. KBY: Yes, but as Dr. Lloyd pointed out, even 

a 

tliough you ndmit/several-orders-of-nagnitude mistake, or under¬ 
reporting of angiosarcoma of the liver in the general population, 
a clustering of this degree in a work population is extremely 
suggestive that there is an occupational relationship here. 

MR. HiiCKMAU: Well, we're certainly not suggesting 
that it be ignored, it's just that it begins to irritate after a 
while to keep hearing this referred to as an extremely rare 
liver disease, when we think perhaps maybe a contribution has 
been made to the profession by pointing the doctors at the idea 

of looking for angiosarcoma in general now. And that might be 
somewhat helpful. 

In any event, I think the point is made. •• 

The only other question I guess I did have. Doctor, 

I’m not sure this isn't a duplication, is: Is it frequent for 
doctors to differ in their diagnosis' of this type of case? 
dr. i:i:y: Quite. 

MR. liKOC/VUIs In other words, one doctor is apt to 
call something angiosarcoma, and another to disagree? 


DR.. KHY: Yes 




MR. 1IEC5W1AU: Thank you. 
• JUDGE MYATT: Yes, sir? 












MR. SAMUBLS 


My name is .Sheldon Samuels, Industrial 


Union Department 


I have a question for Dr. Key. In your statement y 
refer to your memorandum of March 11, 1974, in which you make 
reference to your inability ;o describe a safe exposure level 

Is this inability unique to this carcinogen? And 
is this unique to occupational health? 


on your 


Acccrein 7 to the one—hit theory of oncogenesis, no 


level is 


is conducting erporiirante to produce information i 


are available, can we come 


r-‘. ?g you;- question 


why I used another term in 


an acceptable" level, which gets 


'.Mat a "safe" le /el is for vinyl 


<0 |i chloride, and 1 suppose this would 


as well 


MR. SAMIJIILS 


Tiie second part of the question wa 


whether this 


you've described 


occupational health 


I J,n t it t.rue that in other areas of publi 
• ct cetera, we have the same problem, and 


health, food 










that any inability to see this as a single problem is to call 
for a double standard? 

DR. KEY: The principle should be the same, no matter 
whether it's food, air, whatever. 

JUDGE MY ATT: Are there any other questions of the 
NIOSII panel? 

Yes, sir. 

R# FLKn ' u?G: nair,G is doming, with Air Products 

and Chemicals. 

Dr. i , in your walk-through examinations of the 
industrial facilities you've seen, was it your impression that 
a non-dotestable level of vinyl chloride could be achieved in 
those facilities? 

DR. KEY: ifo, we certainly did not get that imp res- 

sion/jvou porhaps ni* take the thrust of our ro emendation. 

^Trn. PUJ.’'7 I:gT} Ho, i think I understand that. I am 
asking for a different point of view here, and I think you‘ve 
already expressed it. Shut's sufficient for rcy purposes, at 


least. 


I would liho to return again to this matter of 


statistics of angiosarcoma in the general population. 

£do you feel that the examination of the cause of death 
on death certificates, for example, is an accurate w.y of 
determining the incidence of angiosarcoma in the general 


population? 





















DR* KEY: It's the best v/e have. There are many, many 


difficulties with it 


HR. FLEMING: Would you think it was accurate, or 


pruuably understating the real situation? 


DR« KEY; i think it understates the real situation 


MR. FLEMING: Can you say how many of the known cases 


of angiosarcomn in the Pvc situation were found only on retro 


spective study that wont l>eyond the death certificate statement? 


DR. KEY: Many of them v;ere 


MR. FLEMING: A fairly high percentage, would you say? 


!Y: I think in the Tabersh 


were two found by death certificates, and four or five more in 


addition to that 


~»c» that your comment e 


orders of magnitude, one order of magnitude is 10, two is 100 


ard so on, times what is currently believed to be the general 
incidence in the public might in fact more nearly represent the 
case. That's a possibility, at least, I gather you said?~~l 


DI'. KEY: I wouldn't want to comment on that 


MTi* FLEMING: 


cases again, I think they are extremely important if 


X - 


DR. KEY: You said "fabricated" cases? 
[Laughter. ] 
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Ml. FLEMING: l/ell, I hope you haven't gone that far! 

But in the cases where we are talking about people 
exposed in fabrication facilities, these are very important 
cases, and I gather what you’ve said is that they are confirmed 
cases of angio, there's little doubt about that. Is there 
anything at ail in the examination procedure of these cases 
that would indicate something peculiar to an angio related to 
vinyl chloride exposure? 

Can one differentiate between an angio due to vinyl 
chloride and itny other reason? 

DR. KEY: There is one thing, and that is the — 
frequently there is a fibrotic condition, which is also seen in 
j the liver alone with the angiosarcoma. 

* 

Nov/, this doesn't happen in every case, apparently; 
but when the two occur together, I think it reinforces our 
: feeling that vinyl chloride was responsible. 

I1R. FLEMING: Can you offer any testimony about v/hethe: 
this v/c.3 true of cither of those cases or not? 

DR. KEY: No, I can't, but I can find out and enter 
that into the record. 

MR. FLEMING: .1 think that would be a useful addition, 
i and I'd appreciate it, sir. Thank you. 

!': JUDGE MY ATT: Yes, sir? 


c ™* 


TOPOL: My name is Allen Topol, representing 


Tenneco Chemicals. 






• ■ 13 * 

Directing your attention, if I can, Dr. Key, to Table 

2 attached to your statement. And first to the text on page 10, 

which accompanies that statement. i s it correct — am i 

correctly reading or understanding your statement to mean that 

Table 2 was compiled based upon - what? It says a walk-through 

survey of seven plants. It that the basis for the compilation 


Pjrimari.lv 


mp. topo: 


Let rp.fi ask you then, when 


you say a walk-through of the 


ease, the walk— throug! 


survey involve 


spending two 


each of the?*: plan 


mg information 


occurred 


UHJlf! 


that yourself, sir? 


Much of it 


KR. TC!>OT,< And what is it that you observed that 
led you to arrive . t this Table 2? y ou said there was some 
Other information,that the walk-throughs were the primary source 
of information. Has there any other source of information? 

tm. ,roai:n. Hell, I would say that too walk-throughs, 
plus just personal contact with other industrial neoole. 


MR, TOPOL 
















manufacture as to the possible avan-bilitv of * • 

I 1 llt Y °* ^quippxnt? 

MU. „ 0/ ri 

] M "- TnP< " : “ ~ — l«cunsio„ S „ ith tecknica: 

* personnel at the nlanf-e- 

- plants til at. you walked through? 

5 MR . cOIIKS: Yes, 

6 W ° I,S And tUd "“’-idunls inform you that 

ft Vb&t ' tha ~ ih "'™ St8ps cculd feasibly be taken? 

jj 

• ^eing taker. J, y soivi ©f these plant- and in nth 

‘ ' ant * ln other cases v/e wore 

informed that the:;' - * were <;*-<■>.-»«" +• 

. - - -)-e suf.ps tliat would be taker by the 

plant, or that could be. 

®I, What, tl.cn t does thl. 7ab.le a represent? 

| D ° aS “ th ° 3 ^’ «>“' *■ judgment of HIO*,, 

I could fttas: hi, taken b y industry te ro<lucc ejcpcsure8? J# 

I that what it. represents? 

li till* 00.ill's: Yes. 

**• «»«.. A,a did you « v judqreilt , 

any judriacnt. mads by the 

* WItJ ' you talked, as to 

What *" UV31 <* i» plants would bo after ' 

thcie steps were Uke.i? 

MR. JOWiifS; »j r , 

** ~ V- «- otbor n „. tloo in 

~ l ° n t/ia ' tha to processing 

-leaks fron purms and so fort'. r 

r 11 ’• 1 ««um. you're talking abort 

high-*/olinner pumps i„ this connection? . I 
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MR. JONES: what are you referring to as high-volume 
pumps? I'c'n the normal process pumps that they’re using to 
pun,p both vinyl chloride or, in some cases, the slurry of the 
| product from one place, one tank to another. 

MR. TOPOL: Okay. Well, is your judgment that there 
j are pumps, valves, flanges, gaskets available that are leak- 
| free, at the levels of volume that are being carried in a PVC 


| plan; 


136 54 


| MR. JONES: In discussions with technical people at 

some ox these plant*, they seem to feel that there were such 
pieces of equipment that were better suited to the task than 
the equipment that was currently being used. 

1 don’t know that it could be stated that these would 
|be completely leak-free all the time. 

| MR. TOl’OL* Well, wouldn’t it be fair to say that there 

aren’t now in commercial availability pumps, valves and flanges 
that are leak-free: at the * >luvne we’re talking about? 

t 

MR. JONES: I.would think so. 

MR. TOPOL: What about the loading and unloading of 
the tank car? Is it possible, from your walk-through in those 
plants, to - perform that loading and unloading operation without 
some exposure to vinyl chloride monomer being unavoidable? 

rn. JOKER t 1 would say in most oases there would be 
some exposure to a small amount. This is one reason for the 
| re com-,?r.dod use cf air-supplied respirator while the employee is 

I 
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actuc.lly connecting or disconnecting his tank car, while he is 
actually right on top of the tank car. 

MR. TOI’OL: lJut that assumes, doesn't it, that that 
exposure is limited to those employees who are ooing the 
unloading, and since we can't limit the movement of air, isn't 
it possible that that amount, which you admit will leak out, 
will inevitably novo in other places in the plant site? 

MR, OOIIDS: Well, this is one reason for some of the 
other changes, such as the piping changes, to prevent venting 
to the atmosphere. I. think that these levels can be reduced to 
extremely lo / levels, 

IIP, TOPOL: Do you have any judgment as to what, in 

your opinion — now, you said that some of the steps on your 
Table 2 had already been taken by the manufacturing plants. 

Is that correct? 

MU. JO!JDS: Yes. 

I IP. TOPOL: So that they had already reduced exposures. 

Do you have any idea as to what the level of exposure 
would !.r, if all the steps in your Table 2 were taken? 

If 

I1R. TOPOL: Thank you, sir. 

JUDGH MYATT: Are there any more questions of the 
NTOSH panel? • 

jjMP. KLIJXiI: Your Honor, 1 have one very short question. 

Dr. Key, you mentioned that: doctors may disagree on 
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diagnosis of angiosarcoma of the liver. Would pathologists 


uticry themselves concerning a tumor presented to them 


ircoin 


an &ng?.ci 


Pven this is possible among 


•;h y v/e have gone to the two best 


•»r p&thclogista in the country to son firm the U. S. cases 


hV.XU : Thank you 


CfUIXiE ?iY/VTT: Ail right. There do* 


any mro qn 


1 take 2 i brief recess, and when we resume 


d Rubber 'Workers 
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Lot's proce 
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HYATT 


The next presentation in going to be given by the 
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{^*Vcnti lafcion approaches to the control of this 
compound are standard and while, thev am not subgect to 
the precise prediction o': results, su : : r.jcient design options 
exist to ensure control ter. materials deemed highly toxic. 

In the past, the problem lias been that ot characterizing 
this compound as a low toxicity one and adopting control 
measures consistent v.ith this designation." 

In plain language, this eminent engineer is say¬ 
ing thac industry can not effectively design ventilation 
systems for more than i.ero anyway! 

In the tew operations where thin kind of: engineering! 
control may not be applicable, personal protective equipment 
can be used, it the equipment ; : .3 designed and used proper¬ 
ly. 


I can not c-».v that sene of: the older marginal 


monomer r.,\d o 0 l*rt-_r plants will not have ctif tio; Ities 
justifying ur*jor alterations. I3ut if management wants to 
continue to use these plants, the changes will have to be 
fcctom.pij vied as quickly as phy:.icaily pcssible. Newer 
plants have a different orcblem, characterized by the will, 
not the ability, to do the job.~~j 

Our information is that there are only a few 
isolated problems in secondary and tertiary production. 

These problems ca.i bo solved. 

"Detectable level" is defined in the proposal as 


n, 








testimony 


thee first full paragraph , vh era Dr. Wicholvon has 


SUqqestCd that 


pc roan i. 


that have occurred 


are o«u,.*r,Hy ..elated to exposure to vinyl chloride 

no you know wh.,t the bans of that state. 
MR. BOWtARI^'O: y 0 „. „ . _ , 


nq next and could answer this 


aper at the meet 


sponsored '■»/ 


icrolson 


kG * : •' IV epidoq.iclo.}icol studies 


reaoect to vinyl 


Rf' T "7.r-;t •'■r: 


n any our.-elve 


tTJi a t wa 


wit! 

tv/o 

1 i/iv. iversxt 


> conpanres nnd v/e ha 


empiovaf 


iversity and North 


N • KI.KIIl: Dc 


MR. DO.vn/vRTTO 


toujxi respond to that? At the 
ec^ucst o. the* National Institute of Occupational Safety 
am> Km.'**, thievph the of t-;»„ of Or. Joseph Wapponor, 

“ lth 3 *°^ 5st t0 tho *«t we have organised, with 
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provided whatever availabl 


w)»om vo have contracts 
epidemiological data v. 
And this *«• a h/»« 


,ave • or hxs evaluation and study 
en given to Dr. Lloyd. To date 
Its of: the total studies as such, 


neen the 


ere aware t 


our 


our 


a || plants h 


angiosarcoma 


ubmi 


eormnentV 


FKMCZKY 


no attempt to dc 


in».o it iru* i.x o c\ that 


ved 


•teeao Johnson 


/out: attention to 


jrveyc or r.f 


ochnical fe 


n very technical 


"* * i:i r y understanding that one of 

e i^.,ur.„ ..h*t is going to appear at this hearing is whe- 
thor or not it it , tadarfeu, possil.l:,, to achleve one pj)Jrt 

P6r PdUi ° n - 1 ">—*»» whether you or 

«ny of the orcrem.satio.-io have had the opportunity to conduct 
studies or things alone these lines? 
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MH. RKL1C7.KY: I would lxko to comment on that. 

N*e haven't conducted studies ns such. When v;e talk about 
technical feasibilities of engineering control, we have to 
consider three specific areas. Number one, the manufacture 
of the vinyi chloride itself. I see no qreat problem, from 


the standpoint of enqineerinq control, 
to the least detectable amount. i don 
referring to i>r. Key's recemrneivlat.ior..; 


to reduce the level 
t. iso numbers, 1 am 
tor ciir concentra¬ 


tions. . 


U is obviously much more difficult when we talk 
ci'-ouo mmuCtcturo of homopolymer or cipolyir.er, cor.cen— 
tratior :• which wo encounter i;i cleaning ol reactor vessels, 
cxtre.ncJy .u.qh rouooiitraf3.o ; »s which v;o encounter during 
leak -.13 tur. tier?!-, end blc-~ot 1 situations, reactor vessels. 

’)hviou.*. Ly ntiletion control *.r. a difficult i:ne, but when 
we ro;j| end to that particular thing, until wo introduce new 
wochni< yes. such as 3 otto of our companies aro currently con- 
sideripq, fbo use or i.ntrahydrofli:or i de (’) to clear, reac¬ 
tor vo:.;;oi«s, to minimize worker exposure :o higher concentra- 
tjorM, obviously one must qo the route ot a supply type 
respirator. 


T vhe» it come 
this in a situation in 
of the people who are 
people and two million 


*-» to the Manufacturing processes—and 
which sometimes 1 figure that a lot 
quotir.q numbers such as 1.6 million 
people out of work—I think maybe 







to rv:ke ;? product, because there arc only 7,000 people ex~ 
fl 

pcroil to the vinyl chloride front the manufacture of the VC 


problem in in.itiat 


l tori’t ree a sinolo difficult 


of them 


us id to rcte a product 


It is sinpj.o si.raie.ht industrial hygiene ventilation. It 


:c. Bom.r.acito c« noted Mori 


o make an evaluation 


■H with cost, ^rom the standpoint A ~.he techn 


our attention to the clear* 


about that, please, or would you know cibout .it? 


MR. T-rLICZSY 


IEl U: Excuses me 


Certainly I can tell >ou something 


ELI CSX 


now the 


i’hcre are a couple of companies—1 


about t? 


orptiration in Painesville, Ohio, had initially 


attempts 


•b 
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° then d. ko~-< o rto i. better job ann eliminate the high 
CM.c-2ntrn.ii op. of vinyl chloride fco which the worker.*; were 
ripened, but they would dissolve the caked PVC resin that 
waa on the side of. the realtors with a solvent called ' 
•.rtiuhyoj otlioirxde (?) , commonly referred to a*. VHF. 

1 quur.s 1-heir experience was not the best ir. tr.c 
worj.d 1 •>; r. couple oi ref.son*, one being difficulty in 
re.Usri.j . ire; i*c int« ::iaJ; secondly, there is a hazard 
involve, , it forme sc no cr-roxide,- which are hazardous, and 
or. a -jus' cor safer these? third, sc the time soma of tiism 
vi. > t, ic d.v.n c do tiis "ioo a®: they had anticipated. 

T;iere *i e certain reactor vessels in which the cooling 
/Mfer ,?11 located inside the reactor vessel, and ever, 
f.olvenc rleanim doesn’t get them cl aunT7 

r, i;C Oi oar olaTts that //a iinvr: organized ir. 
Ashtabula. Ohio, is probably now strongly experimenting 
v,.i.-,;b TliV ns a reactor cleaner. 

^T.obin Tocn Sliiiiitnu (V)—-and I spoke to some of 
tha Japanese rubber workers two days ago in Akron—Robin 
To. h has ?; ©Isnt ir P J r.ofiville, Ohio. They are going to 
bu>.Jd sene large reactor.®; somewhere in this country which 
wi/1 prooroly b*» IO,C';0-qe.Ilo» reactoc vessels-*and their 
current cn.ink .r./ is that they will. utilize a solvent cleaning 
Piocenir *, or. innr j ly VrF. 

I would Mho eo caution these who are considering 
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dor. u know as much about the 

toxicity of THF as we* would like to know • 

ro Know, it is cowbusti!>le 

and j. thru* it may aoain ciea»-« , ~ u, 

.~ ei Problem of which v:e have 


no awareness. 


.olveru cleaning is a good possibility cf 
one vay cf eliminating high concentration exposures. 

*LEiu. i take it, then, that with the use 
woulo not haue to put an employee inside the 

rMCtOI ‘ " »«U h«, to go inside the 


rortct. 07 ? 


* m * jj 

f I > BR “ , AZ vY: rf it is done properly and the 

• | * | "" “ *"*— Properly, you can ornate 

If . !J | ^ < "^ C,7ee g ° in<r ia3XdC ,;he ^ actyr ^»el. i would aay 
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per million, maybe it it is down to 100 parts per million or 
less, maybe we v/ill have no detectable level of vinyl chlo¬ 
ride in plants that use the product, the polymer, to make a 
product. 

< \^ V " KLKIN: Do you nave any recommendations as to 
how you can reduce the unreacted mono:ner? 

MR. BEL1CZK Y: The unrencfced monomer—I think that 
is a question I would have difficulty answering. I have 
spoken tc some of the plant engineers and I have an indica¬ 
tion that it is possible. You can reduce it by increasing 
vacuum and vacuum time. There may be other methods ol 
doing it. :: am not a plant engineer nor am l involved in 
the production of this material, but T. think if i had time 
I could co.nr up with some kind cf an \n ?.r , if i spoke to 
the right poppl e. ] 

MR. KUilW: \ow, in the testimony, you. indicated 
that one of the B. F. Goodrich plants had a process com¬ 
parable to the French process. 

bo you know which plant that is? 

;iR. REblCZKY: Yes, Pedrickstown, if I am not 
mistaken. Is that right? 

Ml*.. KLEliJ: I would like to direct your attention 
to page 25 of the testimony. You have indicated that some 
of the current systems become useless when PVC resin dust 
is drawn into the sampling probes. 
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\u:\iL-'}. you I MV.? low: 1 u.y|Kj :»( a tiir.e 62 Lay? 


Mr. WlilO.?T-"V • Whic-t general recommendation? 

\ rr. 

\ _KlEIIJ: V.i? reeorsr endation that one pctrfc per 

li.m t 

iniliior bo sat as the/ or that no ictoctable level be set? 

MR. BOiM.’.tlCTO: Kell, I dor, * > think you C£:n put it 

M 

in immediately. 1 think there are a nurtber of things that 

|< 

th 1 contr‘i.n.\<?s ought to 1»? given an opportunity to correct \ 7 

jj " 

i: I knew that in discussing with one ccrnpanv they had six 

jl ' . 

pl u»tr fcmt tney werxed at c-.nd they •.»*;»re bringing the con- 
ca.r.rctioa .’.c-wei. And X am sure that somewhere in this 

»• 

—I knew ho if going to appear on the urogram, 

i! 

tf 

.i tn.'5‘. is: *ic m Batoni from the B. F. Goodrich—explaining some 

;i 

of the l--tings to got rhn; wuc-ts-per-mi .U.ion clown. I knov; 

•! 

«• 

th iv. hi* given us scm« figures u> ? T am vmkq that he will 

pen u.;o them. H<? bn:: probably done a ii.tl.le bit more since 

jj t"? i 1 act ki.me we met - v/h:.ch v.as abouc c-eve ml months ago. 

I! 

MR. KLiilTI' Do you have an/ specific recommendations 

;i . • 

! v/j .bh rest act to 'cir.es frame? 

'<!(. BBLICZKV : T. would like to viakc one comment.' 

;! 

jj Ko nccle a plea to the Assistant. Secretary of Labor that lie* 


change the currant 1s7if.rge.1cy tempo racy standard’s ceiling 


1^.. • ,J lirt.tnt.ion of f>0 parts per million to that recommended by 

7 fa ij 

’’.J ’ ! the remittee, v/hich 'rns less than detentable, 

{■A,: “ 

TxS’i Ij ** Vw> tenpoc.-ry ntand.j-d wt-re nodi'tied 

25 fm '* r; '-* c iiP i effective tomorrow r then it would be tomorrow that 
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rssxn to m-ko a product? 

KL1/IJJ: 01.iy, I will be very explicit. I am 
talking cbout from the f.-;age, from VC monomer to polymeriza¬ 
tion, coiupoundrng and fabrication, which may include extru¬ 
sion and the like through those stages, are you av/are of 
any circumstances under which PVC would not be capable of 
releasing the monomer? 

Mt. BKJ.ICZKY: 1 am not, aware of anything like 


WK. /v!jE 1I!: Thank you very much, gentlemen. 

•lUijnr: MYATT: ah right, questions from the floor. 
VOICE: Would you ark Hr. Selicsky to provide the 
data on the fibrosis of the lungs - 

uUTVTL MiATl : Why don't you go to the microphone 

and ask. 

j^vO'.CE: I don't have any question of Mr. Belicsky, 
I am junt asking if he could provide for the record the 16 
documented ceres of fibrosis of the lungs, and the file on 
the one individual who hurl died in the fabricating plant. 

bq. FhLICtXY: I think the information on the 
fibroin*! cases came from Ur. Selikoff and Dr. Anderson, and 
1 thitiK that can be made available through them. And the 
doc amenta tier. or» the one indxvidtu.1 who died—whan? The 
letter 3. read? We haven't even investigated that one yet 


I daughter] 









TATKMENT OF EARLE F. WED.*5TER, TECHNICAL 


SUPERINTENDENT AND ASSISTANT TO THE VICE 
PRESIDENT OF OPERATIONS, UNILOK BELTING 


DIVISION OF THE GEORGIA DUCK & CORDAGE 


MILL, SCOTTDALE, GEORGIA; ACCOMPANIED BY 


HAROLD F. JONES, VICE PRESIDENT FOR 


MANUFACTURING 


3CANDURA COMPANY; AND 


HARRY J. LAMBETH, COUNSEL, FIRM OF 


KOTHE, EAGLETON, B/iRTON & LAMBETH 


WASHINGTON, D.C 


^ MR. WEBSTER: Thank you, your honor, gentlemen 
oe the Department of Labor, my name is Earle Webster, and 
I am speaking on behalf of Mr. Vitek, who has been scheduled 
I am the Technical Superintendent and Assistant 
to the Vice President of operations of the Unilok Belting 
Division of the Georgia Duck & Cordage Mill of Scottdale, 
Georgia, a neighboring community of Atlanta. I am represent¬ 
ing the Poly Vinyl Chloride Belting Manufacturers Committee 
which has a great interest in the proposed standards for 
occupational exposure to vinyl chloride being established 
by the Occupational Safety and Health Administration. I am 
a chemical engineer, a graduate of Yale University, and I 
have been involved in mechanical goods manufacturing and 
research and development for 30 years. In recent years I 
have worked with all types of elc.stomers, such as vinyl, 
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rubber, silicone, and urethane. 

The PVC Belting Manufacturers Committee is com¬ 
prised of five manufacturing firms who are processors of 

poly-vinyl chloride resin in making PVC finished conveyor 
bolting. 

I air. accompanied to'tay by fiaroid F. Jones, a tex- 
tile engineer and vice President for Manufacturing of the 
scandura Con,any, Charlotte, north Carolina and our counsel, 
harry .7. Lambeth, of the Mashing ton law firm of Kothe, 
bagleton, Hsil-.on & Lambeth. 

U' e * m * to on the economic and technical 

oC to tho pzoposed standard, we do 

appreciate and support th^ tffrr— _ 

m w-jj tcfcrto of the by P< - rtaient of 

J.cbor fcc' p? O/iijt sde«''ut*>r> > <• 

' U,A -c -aftly for occupations, we join 

in the continued aware,mss of occupational haiards. Our 
employees -re our most valued asset. Wa „a„t to provide 
for their safety and good health in every needed manner, 
fn the constant furtherance of our employees’ wellbeing, 
we would not wish to see their Jobs eliminated because of a 

standard formed as the result of over-reaction and inadequate 
and inconclusive info.*nation. 

he want to assure you that in the event a standard 
is sot for the manufacturer of vinyl chloride and for the 
conversion of vinyl chloride into polyvinyl chloride resin 
to Which those manufacturers could not- conform, there would’ 









° * scrlcus economic- disaster brought about in our 
national economy. You, possibly more than „e, since the 
issuance of the "no detectable" proposed standard, have 
become aware of the potential seriousness _ 


impact 


Rhculd PVC rosin become less available than it 

now or none, available a substantia), portion ot conveyor 1 

in, could not be furnished to many industries, wo would 

comment on three major industries that use Pvc conveyor 
belting. 


I. About 30 percent ot the underground coal 
mining belting is made from pvc resin 


2. About 50 percent of the grain handling belting 
is made from pvc resin. 


About 75 


o.. the sugar, meat, poultry, 
•ables, and many other similarly 
conveyed on belting made from PVC 


The rubber belt manufacturers would not be able 
to supply che needed belting should PVC resin oe unavailable 
to make the PVC rosxn belting used in the above critical 
industries. At. this time the rubber belt deliveries are 
already greatly extended as indeed are PVC resin conveyor 
belt deliveries in areas such as for mining coal. 

There is no known economically and technically ' 
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feasible substitute for PVC resin for the manufacture of 
the presently made PVC resin conveyor belting. We urge you 
in setting a permanent standard for the manufacture and 
polymerizf _ion of vinyl chloride, that you temper your 
decision for the potential economic disaster that the non¬ 
availability of PVC resin would caus e. 

To adequately convey our technical position about 
the proposed "r.o detectable" standard, we believe a short 
description of our manufacturing operations is appropriate. 
Thereafter, we would comment about the manner in which 
the presence of gas and dust is handled. Finally we would 
present data that we have obtained about the concentration 
of vinyl chloride in the* atmosphere at the several points 
in the manufacturing operations and complete this presenta¬ 
tion with a recommendation. 

Our manufacturing operations have in part or wholly 
the following steps: 

1. Prepare textile yarns. 

2. Weave textile yarns into fabric. 

3. Prepare a polyvinyl chloride plastisol which 
is a mixture, known as a dispersion, of polyvinyl chloride 
resin and plasticizer, an oily liquid, and also other pow- 
derour; and liquid chemicals. 




4. Saturate and overcoat the fabric with the PVC 


plastisol. 


S 
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J ji Mvt uvulluMc .Vi tt*ra tuvc on vinyl chloride and polyvinyl cn Lorlil'.* ad - 
verso )u;.'0. Ih offeeLr. there wore no occur** I.e data cm the ju'isvalonco o* 
c! isense ir. expose*'. v.or!:or::, lit;: rolulivc jt'ttJ.'Vfiicft *»/ l-ho v:ir i ol ho— 
ilioir possible association mil lime not;itea ae. 

V. : i: bav:* I'ndsrlahon clinical Indies of a h'a-ebar of croups o.l Vinyl chl.o- 
rlO’j exposed vc*rkol\3 in urd-M* Lo a.sm-ss the prevni cnees of v i.uyl chlor;do 
jn.Uie.cd changes and Lo doliua the natural history of L'n is oe.eupntineaI. 

<1 issase. V.'o ere reporting the rosults of a survey (March lt>74) bt '-*■ '.*' 
workers cucronMy employed in VC polymeriaation plant, j m:l ed i.ity vi'e- 
iua.l*y U.v eui/no enema*”. production workforce. ’/ woikerr. v.ev»: 

examined a:: veil. In both groups, exposure lor so;:*e bad slarLed in I'.Hft, 
v/ben the plant opened. . Altogether Col non were er.or.tined. 

Table ft shows 1.he duration of exposure lor the croup and 'iablc* G the ago 
distribution oi the nun. Wore than lialt were under 40 year:;, ZQf, were 
51 or older. ' ‘ ;. t ... 

MKTKODS . ‘ . * . * 

The Risnlical cxa.Aiap.tion included detailed occupational history, pas-; r.iedL- 

cal history, physical examine Lion \v.i th special attention 1.c» the 

shin, hands and feat, arteries accessible to palp::!; ion, liver and spleen. 

An Allen test for the assess*?;! t-of the peripheral circulation in the 
areas supplied by the radial and ulnar arteries v/as jj o r lorried. r.ach 
eMined worlrsr also had the following: 

X-rays of the chest, hands and feet;' pulmonary Junction tests; 

• complete blood coll counts including platelets; blood chemis tries 
including bilirubin, SCOT, SGPT, J2MI, alkaline phosphatase, 
total protein, electrophoresis of serum proteins, fibrinogen 
split products; alpha fetoprotein, antinucliuvc antibodies, 
ant.lmitrc'-.ondri al antibodies, entiSMoeth Muscle antibodies 
Australia antigen )'• by rad Lo i uauaciassay and live:*' a.nt* bodies. 
Urinalysis, including r icroscopic exculsuitioi: t»J the seil.i*-ia»t, 
v/as dose. All oxasint.! workers wen* also tea-!e;l for'.ea.vciuo- 
genic embryonic- antigen. In a. limited number, studios for ■ 
clix-ouiosp.'.-.e breaks in circulating lymphocytes were undox*taken. 

Hr’l'JlS®. 

Urtlovtiuatcly, appiopriate VC neajaivee.eat:: had not been nude in the 
jasl. Vo have findings which suggest, however (Table 7), that VC: 
levels nay have bean considerable of Live*;, sutJicir.nl to produce 
•iynptorrt:; of stcule overexposure; for example, 14 <»*• the ftftO workers had 
had Joss of consciousness a! one tine or another. 


/ 1 ; :;»,y ease, oav ckila indic.r.lo tuf t r.easievd level:: vr.uld be of lie.i led 
utility, unless i hlep.re Led over I • ••••*• # jtir.ee both iol-.il exp:*::*.'. re and 
duration fro.* onx-ni of exposure see..* lo be of iupnrI.mine in .volution lo 
111 o!:ilto:»:l o? n.bnai v:el i ly. The influence of Ibeso variables way be 
d:-.!'.:i::t*-a(e«! Sex a nie.vbev of areas. 





Vii s, i v.~»:j so i n:5Ct• :«r as r*! j?»* l i«i*rJ}»)■&»av» 1 ci rentalion concerned 
( I able 

Nil JUKi tingling of the niij’.oi'ji, along with i ncre.'if.i-ji:, i I. iv i iy 

U> r-ijd,Viu’i! rly !’.yi!|'lo.#3, ’> !«cy were un.cn csso.:l a {\ i.i with join 

cyanotic t!iscoorat ion so::, a» alsa> involving i • toe:;. Classi- 

o »I ••n/iiaed's; by cold—induced, i:;i -'1, sodden 

III. I .sharply (I-tod pallor of Lhc l ing.jr;: fo!lowed by cyasto i i t: Ui:;- 
coloy.iHon in the sssio »vol, only fount! .in •;.,(//, of »ho ::n;;o:<. | u 

;.v* •••»"'1, titt: (rfiof vinyl cbl > »rjfi.-.? exposure on |•»-ijvTir- 1 -.» | vox- 

};•••?• of limit!» an - ! loot nppa.tr:; l.o produce a wider range of sy. .pi.o.n:; 

:’•:«.! those eh :• mete vis tie of Il-.ty,-tuu.l' s 'iyul'M..! •. 

An noted, the prevalence of IIioho changes vose with tlu.•:»Lton o.f ex¬ 
posure. Typical Kayiiaud's siyndrom.e way found in :iJnoni. (0/. of c:i:a*sf 
with iso vc than 20 years of exposure. The prevalence of Ksynaud' «; 
j : yr;iroaicjvris jsiy.ni/D:an I1/hj"her i n w orkersT w i U»i~ iTorlT V'nu7’ H) \T7a tv; 
ot exp osur e, Hum in liioye wi th It.-::;-; than* 10~’y e:irs'f expo/:uflynploris 
of abnormal peripheral circulation (Table 9} veto r-oro freouant in 
workei’S currently exposed then in those with past exposure. 

An abnormal Allen tost indicating delayed arterial circulation in 
the* areas supplied by the ulnar and/or radial arteries, was found 
in 01 (26.05!) of the examined workers (Table 10). 

Jhe percentage cn pevsions with abnormal Alien Lest:; incveasccl with 
ineix- length of exposure. The prevalence of an abnormal test 

in wo rkers w ith i::ave^ than b^ , 'CTfr~:~e.\j>osure"Uatf 's i■ jimi:.»ni,fy~ I; r-rid V ■ 
tiia.ii .in those v/iiii less than !> ywars exposure5 

I'soudo-cl libbing of the fingors was also found v/illi increasing fra- 
qucr.cy ns the duration of employment increased; Ike overall preva¬ 
lence v.as i>.75>; in the group with more than 20 yea.ro of exposure 
it was 17..!>o (faille 11). However tlio differonoe jn tho prevalence 
or pseudo-clubbing between workers with less and more than r» years 
of exposure did not quite reach the level of statistical signifi¬ 
cance. (X" - 3.002) Pseudo-clubbing was almost a.lvays associated 
wits signs and/or symptoms of abnormal peripheral circulation, and 
v.ns a more frequent finding that typical Kay .mud's «:ynliv»r.to. In some 
cases, especially in persons with past exposure, there v -s a. history 
of J.nyr.nud'syndrome which had gradually faded, while p .eu.do- 
clubbing Jiad persisted or oven progressed. 

Skin changes (Table 12) involving the finger/*, hands, forearms and so,:e- 
tjr.or; face, were found in 23 examined workers. The fingers and hands ap¬ 
peared to be slightly edamnlous, the skin was thickened, Cense and stiff, u 
decreased elasticity and sparse folding, fell eivcui.is.eribed plaque or 
baml areas of scleroderma-1 ike skin changes, as described by other.;, 
were not found. In 0 of the 23 coses: in which skin changes were found 
Kaynnud's syndre.ro was also present. 

I'.un in the smal 1 joints of Die fingers and hands: (Table 13), was a conplaiu 
in 23 (!:'/) ot casus and was Jouiid Mainly in workers; v.Uh current exposnive 
even of short duration (Table Id). There was no special .'read regard- 
:*ng pain In other joints, except for the wrist Is, whore most of the 
cases were found in workovn with more than !. year.-, of exposure. There 

w«‘V,. no symptoms suggesting involvement \»C lt:e sacroiliac joint:;, and 
n<» radiologic evaluation was; im-l>-rl nh< n» 
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r*'»no Changes ill lliy din Ini liii.-iJ-III ..... , I- f 
, dloly i„ (Sctnll. - w. *“* lmr; ' W 

cortical dofi-ci;: .and «lir.|,t (.,£• ’ “ ‘ ‘ ;;c,s » “ si Virginal 

trAtutvor.su «f,r,cCs and c“* [. 

u,at ,,y ^^>i«« (t« m „ i«> 

lTOvnluncc or .ViK^io* (I',"? 1 1 ?»» *» *» tko overall 

wa.»; no correlation with pei-inhcr-n^'*' 1 ' b ? U '° crit °**la) war. 13'/. There 

/cct. Abnormal tuinnry iinrtin-- vero^n'^ i " :prvir '- 105lt «» the hand*; and 

An ‘- VC1 ° not prouinon L either (Table 3.C). 

Tiie liver v/ns found t.o ba « n 

cases (1 to 2 fij;c fu . breadth iT i '' ^ Moderately enlarged in 157, 0 X the 
vertical (Table V)" tt^^ « to IGcm 

vith longer duration of ixposvro Oniv ?!* * X * quant in «»*•« 

1o be markedly cnlarked rho in r J An ° l!C C!l&(i Wrta —e liver found 
a (3.47J or A„ai " iSrr po1 ! 0/ tho »Pl«o« V.-.S polpoblo 

aarg-g-1* » lilKhlv ol.noiric-.nt diircm-icr^in' 1 'hf" — s d le! >om« :: aly. 

vrt h_shorte r expos.i~th thoaa 
niio.v a statistically’ - significant J ..‘ irA£ ' 011 for M'lonomegaly did not 

nodical history, a diagnosis o' cirt^^r Accordln « — the past 
previously in !i car-os ° Ksonha~ rrho ? ls ° r the liver had been made 
patient v/ho had undergone suri^T ^ b ° en din « nosefl i» one 

before the present cx^ination.' “ »“» 

^ *«“ biUrubiu^nd^COTr^^for^CP?) '"T'/tT 1 1HsrceRto Ke* 

vJiich was elevated in l>9 (IG.G^) of c,ves)~~~ * or atj> alinfj phospha 1.05.0 

elevated altoUn^ jR th ° I’-valonce of 

years of exposure. 1 " ly in ' ,orkcri: with move than 5 

^ ~ *«,. 

Phosphatase wan an exception since ^. Stcxp05u,1 '° < r » b — 19 ). Alkaline 
-sts wore found in per^^"^ 

splenomegaly and ^bnonnal'Tivc^furc t j on"u.’ls °* tOB,9ff,a ' y Imd/o1 * 
elevated alkaline phosphatasefiSfJS?.^ ,OI! " d *° b * »«* *«* 
abnormalities had increased alkaline phia^aUse. BUch cll »-«l. 

ilc-aatologlc abnormalities were scant <n * , • 

0 iveemont finding in the German stmii . St,,dy * Tiiro.nbocytopenia, 
cxuHiinod v.ojkers (Table 21). ' CS ’ V<aS i>l ' otlcnl - i« only one of u u . 

Jito jiossible contributory effect or <-!r ,• r • 

iuny CO,wide,«i cr..:,)o i-A): „ i JKtoto <m» c.-u-o- 

could be found for ethanol intake. tC<l to dluv:{io11 »X exposure 

of the cases with increased Plkulin- t.w, 1 ^ " d) » h,ul SS6i» 

— <—>• :"s 
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- r. - 

t. 

lj cor rnd/'ov in iii'r.wnfl with and witiiouL :;ij;i\L f.i cunt el.htnol itii-.ike 

‘wa:; compared (Table V.hi l<> Minos v;:«:s ?M s I a I i:: I i<- ! I y yljpilfi 

(!•! I'crciicc i ti v. arkers \ ilh Jess than 30 years cm" o;<;i«>..c ••*?, in 1!«o:»v viik 
IIm.'i 30 year.: (•jjiyraitv, linsvo was ft hip.hoi* pree.i 1 : net- «> J cn 1 ai*;.ed 
1 iv e x* aml/or spice.*; in parse: is with a ficant e i hue.. ( in I .»’;<•. A 

mu I i i pie factor .".!•! i t. • xv interaction way I..? cons i do rod . 

liiVia' 1‘iSsic t i on I/.!:: were also nnuly/od in relation to ethanol jnli'IX' 
(Table: V ( j) . "Iit'-rv v.: no :*. • ;;n i T i can 1.1 y hi) -.her p:r«*v*! leueo of el eve ted 

••] I i no use, bi 3 i X'ldiin or J.ll.'l jn thy c.reiip v.'iJ’t y.i «*,nl r Leant 

oliixnot int:d:v. I * •*. hij;!i (PlMT on tl.'lPT va I if r:: v/otvt nol.ahly 

*.*.'• i\? S iVfjlt'.rli I. in tsi*: eji.up. II. is of i u Lorosi. thul o 1 i'r.l al.kn.!. i no 

p!»t»;»p?i.'ila:.-ta, the tost, i rc-st'sil: b.i echo; ii. cat tioiutr.aali Ly , did u-.»l 

correla te w ith ethanol J_ nLake, while the re wax a s.i;;ni i • cani: t*.oi*rp.l at lou 
w iiii d i ». rat ion _o 1 v j. ay J till re* ids ox? io sure . 

Many of the examnad workers (Table: 27) .pave a past nc.’ical history of 
"liastri tis," ulcer (gastric and duodenal) , uppar {;astx*o. : uteslinal bleed¬ 
ing; (most often attributed to ulcer) and {jallbladdcu* disease. However, 
it is difficult to kr.o v whether such r.yiaptoms were laorc eo.tmon than 
ir.ij'ht be expected in a similar (troup without VC exposures. 

Out of the III* workers v.J.th such payt medical Itistox*y, there we.xe 23 (257.) 
vho were found to have oalarfcud liver and/ox* spleen (Table 25) ; ’ the pex\:or.t- 
stj'e was 33''- for those with past upper jpwstroll;Leucine.!. V.loodinj' and 33.*'/. 
fox* those with a hisiory of gallbladder disease. In lie other W*. v.or!:oi*s 
v/itb.out such a past iiodical history, Hi) (i ,:i%) ware found to haves r.n oa— 
)ar£:<sd liver and/or spleen. 

Chest x--j*nya of 112 examined workers worts nvaliable at Dsis tin.® that tliift 
rciinrt was prepared. Jn *;o.*;ie of the cases linear roticula>* and Jessy ofitai 
nodular chan-cos v,ei*e found in the iniddlo and lo.vor 3;uip. (>cldn (Table Mo). 
Ko relationship \ ol>s;ervod with yi.>ohir.£j ox* chronic bronchitis (Tables 
30 and 31). The significance of those e’wnj'css is difficult to evalua’ 
at thij; point rir.ee* uest of this v.oikerj; laid been exposed i.o )i.i ~ L icula i e 
polyvisiyl_chloi*i«le rc.e*in as well as to vinyl, chloride, Tjuve? of thosx: 
v/iih als.aoiinal chest ::--x*sy fjrdintes had had pi-avious dust exposure (in 
coal i.iinor. for periods rangin'; frou d to 9 years). There was no j.*c*3at.•<»;!- 
ship be I ween chest >:~j*ay cha-ufces and liver c5iaup.es, bul: sinus and :;ynp I*. 
oi ]-ej*Aj}i;ex*al vascular j.'ijiaiiv.ent (Ikiyinud.'syr.dvoxo, cymiosis*., psciudo- 
cJubbiiijc, possiLLve Al len te«;t) (Table 32) were found :ii: i::ol*c''than J-.al f 
ili’i’.") of eases v/ith :.j'io>7»nl chest x-ray Jindiiijpi. 'J'iie jirevaltmce of 
Ihiyntiud* r. s;yjidj*o!:o wa.ss sij'.ni..fic:mtly hij-.hai* in I5ty [;ni\!ji v.j.t>i a.lincnml 
client x-x-ays. 

Dlsicusslon and Ckn alus ior;*. 

Ouv findings Uio broad outline.; oJ (lie cl.inic-a.l syndroporf.ed 

by olln.T invest!.tor.:. 

Jn lhe exaninod «;r*.iip relatively hijdi VC oxp'isnro had occurred in the 
past, end syopto t>f acute pxenarcot ic effect:: vero iv.-j’orIed by i:«o.v 
than )u.lf of the exa lined worhers. 
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Clinic::! oiy.ss.* Mi«! U>.:«s ol ahnorM'i! pud i.hornl c t r< ion 

1 •?!••.» sir. and lo:.i= quite freqv.anI , v/».M: ey:»»n.:.l{: PI .U !•’-•- 

»■»•> V, »•*•:<:ev-. I I.Ivi ty to cold in i« par.-ent air! )•»* and 

of U.«..or s ; is* *•! percent of casus. A tyP 5 ** 1 Ik.yJ.aud’s 

.;y*:drv.::o was P':-M‘.:L in 5.7V. of cassor.. Ai; uJ. uwv.r.1 A Pc lusl. •” f5 ''' ; * 
del :iyir*l :: r 1 c i real •• I. i <>:i in Ilio aov.x 5uq*:»! • by •*•*> ulnar 
rud/or rad •> : ri or for; v:;*r- iom:'! in i); ('?'>.C,.) of Im:: o un'i a';-' ov. - 

'jK; prow ale:’.-/- all iduKiAUtU tics increased vUI. J-n;;l!« of VC 

:’n ’■'!. 

I 11 . , •. :• I I n't i u;« * t. J !.*/.»•; I i.-w.vii* ■ '* ' ' *"•» •• 

o..c;:aly w.:;‘ .--i •>< Ci, .i.o;: i‘. ol L>m live,* »•:■<! »• •" p: u:ij> 

dln^rosed in .*• workers, and, in one, osopha;;'::’.! varices *.v i.«»t upper 1 ’ “ ~ 
intestinal ide.din" hud led lo surcovy including port oaovr.l shunt. 

Alkaline phossk:*tusfs was the lest which was Most Xivsqneatly found lo Ij • 
abnormal ; lT >cl showed tils* l*i»st corralaLion with clinical findings. 

) lo »>at.oir.-:s£'al y and c.3 ova ted alkalies phosphatase v.ovc rsifoiiiicantly noas 
frequent in workers v/ith lon;;ov VC exposure. 

P.adiolo/.ic pulaonavy changes, linear reticular and nodular opacities in 
t] U . lov/er and Middle lung fields: were found in a nuiftlur m cni.ws; the 
prevalences of U-e:-.u clutngco vas higher with Iongor duration of exposer;:, 
{here? was significant :.r;soc.i:• « sort with psriph.es <-ai circulation 
fdj’ioi-.ialities. The evaluation of these pulmonary changes still in. 

progress. 1 , 

• * 

Oar results indicate that liver involvorwnt and probably Inn;; involve- 
neat in PYC worker-; are significant and should l>e given fiiAl attention 
in Ih.e Medical ruvrreillance i>T workers with past exposure. 

Pi:turn exposu/'C’ to vinyl chlorides should be controlled in ovdar to pre¬ 
vent develop' .!'.', i of all adverse cl roc In, ir.clud i'.n; tha cavernoy.onic 
effect. 
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iuh:*:, thora;.) 

3. C5» o ( oxat >. 5 r. ed 


1 :i'6 Cordior 


- Kaynatsd's .syndroms 

- Sclorodor.au-] ikes skin changes 

- Lytic 1 os Ions of tonauial pliularrjas 
in Lands and Seal 


1967 Karris and Ad sms 


- The sarao changes and - pseudoclubljinj 
p f J. i n^e r~. 

- Involvement of sacro-iTine .joint:: an - 
patella 


19 C .7 Vllscm ci r.l 


1971 IJimnnn el a! 


19 7 ‘i Uarkowi ot al 


Skin biopsy and patholo;,y data 


1972 Juha et r.l 


Artcri o^rn jihy 

Occlusiun o' intcroasoous arteries 


1973 !.:isgeld et a'l 


Arteriography —J> spur.tie. nx* lories, 
visualized only alier Priscol 
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T.'i.n- ?. 

Acm e:; t c.o! ysi r: 

Hone .£■ n;*os 

Marginal and/or cortical defects in distal phalanges 

J.oss of cortex in tufts of the distal phalanges 

"Ualf-Moon" defects uv cuts 

Transverse defects or fractures 

Connietc resorption of lofts and part of shafts 

Involvvneut of the larger hones 

Cystic lesions and increased xodioluetuicy 
(ulna, radius, hurnorie:, os calcis, patella) 

Ki’asivc mu! sclerotic, change;-; in saero-iliac joints 






r 

L: 


399 


I 


Tabic 


Ac roos toolysis 


Skin biopsy pathology 


- Thickening of demis 


- Xonfibrillary homogenization of collagen find 
. tliicUc*n:-id collagen bundles 

I 

\ 

- Disorganization of clastic fibers, vhi.rb are 
split and broken 


- Jntlammatory infiltratea, predominantly per : -- 
vascular (lymphocytes, Jew histiocyto:;) 


- Thickening of the media of dermal arterioles 
r- Uneven endothelial thickening 


- Marked swelling of dermal nerve fibers 
vacuolization of axoncs 


- Intorsitital edema 

- Dilatation of lymphatic.'; 


m 
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T:tl> i <■ n 


Kvidonee or_ 1 ivor_ damage in 1*VC uxposod 


1949 "iiooatitis-likc livor cbaniscs 


"Chronic epithelial hepulitis" in 
ir//> of cases; hep aLo.nognly, in¬ 
creased bilirubin end prothrombin 
tine, abnoiruil Taka La-Ax a tost. 

r 

JlepatoT:>r»;caly in 3(*% oi 3CS ex¬ 
amined workers, s.ploiioiasgaly (C'i) . 

Li vox* biopsy in 2 case?;: "chronic 
hepati1 is." 

Hepatomegaly; pa insistent Joined 
bilirubin. 

J ncronsod Is51» retention, re tried 

icterus index-related to degree 

of exposure. 

JV.in in KUQ and abr.onna) .livor 
tesla (in 2 out of Y patient:; 
with .sc3erodar.v:i-liko skin changes:;). 

Hl'Q discomfort; abnormal livor 
changes. 


Tvibueli et al, 
(USSIi) 

Push in 
(USSU) 


finalu a l nl 
(Itomi::) 


IIax*i*ir. 

(England) 


Julie ct ul 
(Gc.'iu'.r.y) ’ 


Misgeld et al 


<(tcn.unr.y) 
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l'sucilo—c !.:•!»!» • 

»;? of X in-.-jjj tnaeng 31.1 

vinyl cltlcrlili¬ 

workers 




ef fi 



On ration cl 





exposure (years) 

Current ex tjo sum 

Pas t exncKi'.ivf 

Tn I -. 1 

< 2 

2/26 

2/25 

4/61 

V »* .V 

<G.5£) 

2.1-5 

3/G2 ' 

0/13 

3/75 

(4.0/.) 

5.1-10 

3/47 

3/15 

6/62 

(9.77.) 

10.1-20 

7/77 

2/27 

- 0/104 

Cs.g;',) 

20+ 

7/45 

i 

2/7 

9/52 

(17.37) 


% • 

1 


31/354 

(0.757.; 


In 25 cases - olnns/symptcnss of peripheral vascular cJisonao 
In « cases -• typical lUiynaud’s syndrome. 
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lx 


SJ:ia changes in 35a 
vinyl chloride exposed workers 


Duration of 
8U rp 

< 2 


1 1 Total n 

examin ed |! I?urab«, r 

f - 


Skin cbanires 


2.1-5 


Cl 


75 


0 . 1-10 


10 . 1-20 


_~~l 


02 


% 


2.G 


104 


Total 


02 


354 


S 

C 

23 


Kaynavd'r. nytulmr.o v,as present in 0 cases. 


4.8 

7.7 

11.5 

6.4 





ff , 
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. Table Hi 


% 

J'ain in joints of 
av.l Jmncly 


1 »!(•■./ i. i.'ill Of 

|»orr.. ‘.- (yi*uvr;> 

Total 

Ji Mini | 

c-.ruiM»I'oil 1 Handy 

VfrlK l 


5.1-10 


10 . 1-20 


20 * 


Difforcnca iu prevalence not sicniXleant for 
v.crhcrs with loss than 10 years ox* i,:orc than 
10 yours of exposure. 
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» MfcWiill 






















[ 410 

Ta ble 14 


l*a.in in the joints ol‘ l'in^ex's and hands 



Total number 

Pain in 

linger 


examined 

and liuttJ 

[ joints 



KOi 

% 

Current 

exposure 

267 

24 

9.0 

Past 

exposure 

87 

i •. 

4 

4.G 

Total 

3l>4 

28 

8.0 
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Abnormal .urir.c xindir.ss +anor.g 354 
vir.yl chloride vorkors 
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Abnormal LFT raor.g 354 vinyl chloride workers 
currohtly or previously cr.ploycd 
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Table '/A 


duration of |» To<-ai 

aa-ie?-) I ~ • **•*“»" i *«*•? 


Elevated alkaline phosphatane 
and significant alcohol intake 

a Alkaline 

if _n 


Significant 


5.1-10 

lO.^l^O 

J?0+ 


Total 
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Gastrointestinal disease (by history) 
end enlarged liver and/or spleen 
(clinical c::ar.ir.atior.) 
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